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ABSTRACT 
Construction projects play a major role in economic and social development. Many 
countries, more specifically developing countries, implement various construction 
projects to improve their economies. According to global studies, most construction 
projects experience poor performance and a high failure rate. As a result of the poor 
performance and the high failure rate, developing countries struggle to grow their 
economies. Most developing countries largely depend on foreign investment to 
finance their major construction projects. As a result of poor performance and a high 
failure rate, developing countries are struggling to attract foreign investment.  
One of the integral parts in project management is risk management. According to 
previous studies, construction projects have a bad record of risk management when 
compared to other industries. The aim of this research is to explore the relationship 
between risk management and construction projects. In addition, it examines how 
risk management affects project success and performance. In order to fulfil the 
research objectives, a literature review was conducted, focusing on construction 
project performance indicators and critical risk management factors. From the 
literature review, it was established that risk management has a direct relationship 
with the success and performance of construction projects. Performance indicators, 
cost, time and quality, are vulnerable to risk events. These indicators have a direct 
relationship with risk events. 
Research data were obtained in the form of questionnaires with dominantly Likert 
scale closed questions. Data were received from respondents who played the role of 
contractor, consultant, client and subcontractor in their previous three construction 
projects. The majority of respondents had more than five years’ construction project 
experience. The respondents were construction project risk management accounting 
officers, with the majority of responses coming from project engineers/agents, project 
managers and construction supervisors.  
This research has identified that construction project time/schedule, quality and 
budget/cost are all vulnerable to risk events. It was further realised that construction 
project teams neglected risk events. It is therefore evident that construction projects 
will continuously experience poor performance and failures if risk management is not 
effectively performed. The risk management and key construction project 
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performance indicators have a direct relationship. If risk management within a 
construction project is not performed effectively, the projects have a high probability 
of poor performance and failure. 
According to the research results, risk identification, assessment and monitoring are 
essential towards construction project success and ought to be done throughout the 
project life cycle. It was discovered, however, that construction project teams still do 
not understand opportunities emanating from and uncertainty of risk events. This 
research revealed that a risk management plan was essential to enhance project 
performance and success. This research further identified that risk management is 
not effectively implemented in construction projects. Poor implementation of risk 
management results in poor project success and performance. This research 
recommends that future studies concentrate on measures that can fast track the 
implementation and training of risk management to construction project teams. Given 
the amount of construction projects being undertaken by various countries, it is vital 
to ensure that risk management is effective in all construction projects.  
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1.  CHAPTER 1: INTRODUCTION 
1.1 Background  
The construction industry plays a major role in economic and social development, 
especially in developing countries such as South Africa (Mahamid, 2017). Major 
construction projects, such as the construction of railways infrastructure, electrical 
power plants, stadiums, water reticulations and dams, largely contribute to the 
growth in the Gross Domestic Product (GDP) (Asadi, 2015). In addition, other 
sectors, such as real estate, transportation and mining, play a major role in the GDP 
growth and require infrastructure provided by the construction industry. In most 
developing countries, such as South Africa, the construction industry is an 
instrumental tool to assist in job creation. The construction industry in South Africa is 
one of the top five employment industries that assist in decreasing the 
unemployment rate (Statistics South Africa, 2017).  
There are various construction projects being undertaken by private and public 
business sectors annually. These projects involve major and minor financial 
investments. Construction projects are exposed to high risks and uncertainties based 
on features such as geographical situations, construction site conditions and the 
political landscape. In practice, no construction project is risk free (Shi-Ru, Xia, Xiao-
Hua, Xing-Jiao and Jian-Bin, 2014). 
Risks are an immense threat to project success (Xu, Chen and Wang, 2013). In the 
construction industry, risk may be defined as the likelihood of the occurrence of a 
certain event or group of events that may affect at least one project objective within 
the project life cycle stage (Renuka, Kamal and Umarani, 2015). Risk may arise in 
different stages of the project life cycle, namely initiation, planning, execution or 
close out. Consequently, risk events may negatively affect project attributes, such as 
budget, schedule and quality.  
The Project Management Body of Knowledge (Project Management Institute, 2016) 
identified project risk management as one of the knowledge areas to ensure project 
success. Management of risk is vital in the construction industry, as it consists of 
several tiers and is governed by complicated contracts (Xu, Chen and Wang, 2013). 
In practice, every construction project carries certain amounts of risk and uncertainty. 
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Studies have shown that the construction industry has a bad record in risk 
management when compared to other industries (Mishra, 2016). 
According to Turner and Townsend (2017) report, developed and developing 
countries use construction projects to fuel economic growth. Risk management 
practice in the construction industry has been introduced to assist in ensuring project 
success (Ryor, 2013). Major construction projects with greater impact to the 
economy require effective and efficient management. Risk management is 
introduced to ensure effective and efficient management of the construction projects 
(Carvalho and Rabechini, 2015). Countries such as China with high margins of 
investments tend to undertake several major construction projects simultaneously 
and therefore require effective management (Guo, Li and Zhang, 2016). 
Risk management in construction projects is a process of identifying, assessing, 
monitoring and responding to construction project risks (Sadhana and 
Shanmugapriya, 2017). Risk management varies for each and every project, as each 
construction project is unique. Construction project risks are handled by being 
avoided, shared, minimised, transferred and/or accepted (Taroun, 2014). 
Construction industries consist of various stakeholders based on the complexity of 
the project. Risks and uncertainties have a direct relationship with the complexity of 
the construction project (Mullner, 2016). The identification and the analysis of risks 
and uncertainties in construction projects are generally difficult as the natures of 
risks are affected by various factors, such as human errors and unforeseen 
environmental encounters (Xu, Chen and Wang 2013).  
The poor record of risk management in construction projects results in delays in 
completion times, poor quality and cost overruns. These negative consequences 
negatively affect all construction project stakeholders, such as constructors, 
consultants, suppliers and clients/project owners. Construction projects, such as 
power plant constructions, are constructed to support other industries and further 
fuel economic development. The inability of the construction industry to produce 
structures within acceptable standards has a negative impact on other industries. 
Similarly, construction projects, such as residential development, are meant to 
improve human life and ensure their safety. Construction projects that do not meet 
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these objectives, such as quality, may be dangerous to human beings and 
industries. 
1.2  Problem statement 
Construction projects are continuously growing and evolving globally. The projects 
are becoming complex as projects teams tend to fast track construction, integrate 
technology aspects and attempt to increase return on investments. According to 
KPMG construction projects global studies (2015), only 25% of the projects were 
completed within the prescribed timeframe. In addition, only 31% of construction 
projects were completed within the allocated budget (KPMG, 2015). Given that the 
construction industry is still behind in terms of risk management framework 
applications, fewer projects are completed within the allocated time, budget and 
quality.  
In South Africa, government enterprises and municipalities execute construction 
projects worth billions of rand on a yearly basis. The South African Auditor-General’s 
Office in 2011 assessed, among others, the Gauteng Department’s major 
construction projects. It was then realised that, on average, the projects take 13 
months longer to complete than their planned completion dates. The cost overruns 
result in a loss to construction companies (AGSA, 2011).  
According to Mishra (2016), globally, the construction industry has a poor record of 
risk management. This raises an alarming concern considering that many countries 
use construction industries to strengthen their economies. There are high numbers 
of investments in construction industries that require effective and efficient 
management to achieve project objectives. Risks in constructions have a direct 
impact on, among others, human beings. Most construction projects are designed 
and constructed to be occupied by human beings. Failure to meet certain aspects, 
such as the required quality, results in risk or loss of lives, and therefore construction 
projects require effective and efficient risk management to ensure that objectives are 
met.  
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1.3  Research objectives 
 The main purpose of this research is to explore the relationship between risk 
events and the performance indicators (time, cost and quality) of construction 
projects. 
 Given the high rate of failure of construction projects, this research is also aimed 
at detecting the influence of risk management on construction projects. 
1.4  Research questions  
Question 1: What is the relationship between construction project success and risk 
management? 
Question 2: How does risk management affect construction project performance?  
1.5  Research rationale/justification 
According to the South African Construction Industry Development Board (CIDB, 
2017), there is an annual decline in achieving construction project objectives. There 
are several construction projects taking place in developing countries, like South 
Africa, in support of economic growth. Construction projects range from 
modernisation of new infrastructure for a new railway system or power stations to 
new residential houses. It is therefore critical to ensure that the construction industry 
risk is well managed.  
The main reason for these failures is risk management related activities, which then 
result in poor quality, delays and financial overrun (Wu, Nisar, and Kapletia, 2017). In 
developing countries with high numbers of construction projects taking place, the 
rate of these declines would have to be controlled through effective risk management 
principles (Mishra, 2016).  
Governments invest billions in infrastructure development through state owned 
enterprises and agencies. These investments will only be returned if the construction 
projects are well managed by the respective project teams. It is important to ensure 
that proper systems are in place to achieve project success, more specifically, 
projects that have a direct impact on the economy.  
Excellent management of construction projects through effective risk management 
has great potential to assist in economic growth. Most countries host international 
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events, such as the World Cup and Olympics. This calls for infrastructure 
development through construction projects. The major construction has to be 
executed within strict specific timeframes, meet certain qualities and within a certain 
budget. Japan being the host of the 2020 Olympics, had to construct a new stadium 
instead of the planned Zaha Hadid Stadium. The reconsideration was due to 
unforeseen cost escalation risks (Turner and Townsend, 2017). Project teams and 
project owners/clients ought to identify all the risks that may affect construction 
projects, especially projects with strict end dates. 
According to Turner and Townsend (2017), the Global Construction Project Survey 
Report recorded that the construction industry’s annual productivity growth per year 
over the past 20 years stands at 1%. The survey was conducted in 29 countries 
across all continents. Factors affecting the construction industry growth range from 
technical to untechnical. The technical factors leading to project failure are directly 
and indirectly related to risk management. Developing countries, such as Nigeria and 
South Africa, are among the countries with poor performance with regard to the 
construction industry, which results in stagnant economic GDP (KPMG, 2015).  
The end result of poor GDP growth in relation to the construction industry is an 
increase in inflation and consequently construction cost (Blaudziunas, 2016). 
Developing countries generally experience the impact of poor economic growth 
more. In addition, poor GDP growth results in job losses in the construction industry. 
Effective and efficient management of these construction projects is therefore vital, 
particularly in developing countries. Turner and Townsend (2017) performed a global 
study shown in Figure 1 below, on the top five cities that are forecast to experience a 
construction cost increase. Furthermore, Figure 1 highlights the lowest five cities 
across the globe, forecasted to experience a cost decrease. The top five cities with a 
forecasted cost increase have experienced higher project failures in the previous 
financial years. The cities with the least construction cost failures have experienced 
higher project success in the previous financial years. The cities listed in Figure 1 are 
capital cities from various countries across the globe.  
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Figure 1: Global construction industry cost performance 
Source: (Turner and Townsend, 2017, p.12) 
1.6   Global construction industry outlook  
The construction industry is widely utilised to fuel economic growth in various 
countries. Construction projects range from housing, schools, factories, shopping 
malls, railways, roads, airports and dams. The investment in construction is done 
through foreign investments and local investments within a specific country. 
Developing countries with limited resources heavily depend on foreign investments 
for infrastructure development. One of the vital aspects that foreign investors 
consider is the performance of construction projects. Construction projects are 
unique and always involve risks (Otobo and Onengiyeofori, 2016). Risk management 
within the construction industry is therefore vital to secure higher investment 
involvement. 
Many countries have construction projects that are in various construction life cycles. 
These countries have major construction projects at execution and planning stages. 
These projects necessitate effective risk management to achieve project goals. The 
amount of risk management that is required globally is reflected by the number of 
major projects that various countries are undertaking. Furthermore, there are other 
construction projects taking place in these countries, of which the projects are 
reflected in Table 1 below. 
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Table 1: Global construction industry overview 
Country Construction 
market performance 
AFRICA 
Kenya The construction industry investment is projected to grow the economy 
by 6.2% annually from 2016 to 2026 (Wetangula and Mazurewicz, 
2017). The growth was fuelled by the implementation of major 
infrastructure construction projects and the energy flagship 
construction projects. There are various construction projects taking 
place in Kenya. Some of the key projects include the Northern 
Corridor, Transportation Improvement Corridor and Lamu Southern 
Sudan-Ethiopian Transport Corridor (Wetangula and Mazurewicz, 
2017). These construction projects have been vital in growing inbound 
investment in construction projects. The Kenyan construction industry 
contributes 7% of the Gross Domestic Product (GDP) (Deloitte, 2017). 
The latter planned projects, according to the Kenyan vision 2030, 
include the expansion of port access, railway lines construction, and a 
pipeline for the recently discovered oil in the country. The Kenyan 
government will be looking at growing small construction companies 
within the country. Given the high investment by China, the small 
companies must be exposed to construction risk management 
principles. 
Rwanda The major construction of the dry port, with the aim to reduce and 
improve the access to coastal ports and further strengthen the 
economic growth is under way (Business Sweden, 2017). In addition, 
the construction of an operational methane gas plant with the aim of 
improving the energy generation is under way. To further improve the 
energy provision, Rwanda undertook the construction of a 28 MW 
hydropower plant (Turner and Townsend, 2017). The hydropower plant 
will link Ethiopia, Kenya and Rwanda, whereby 30 MW will be imported 
from Ethiopia and Kenya (Turner and Townsend, 2017). The Rwanda 
government has developed an economic development and poverty 
reduction strategy. Among the strategy objectives is the construction of 
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rail links to the Indian Ocean ports via Tanzania. The estimated cost of 
the construction project range between USD800m and USD900m 
(Turner and Townsend, 2017). There is a high projected economic 
growth through the planned construction with the national government 
implementing a 2020 and 2050 vision. Like other developing countries, 
the Rwanda construction industry is still lacking behind in construction 
risk management. 
South 
Africa 
Despite political uncertainty and lower investments drive, the South 
African government continues to invest in infrastructure development 
and power transmission projects (Deloitte, 2017). The South African 
railway sector has embarked on the modernisation of the commuter 
railway system to an estimated value of approximately R5.1bn 
(Deloitte, 2017). In addition, the Gautrain extension lines to Mamelodi, 
Soweto and the West Rand are in the planning phase (CIDB, 2017). 
The Lesotho Highlands Water Projects are also at the planning phase. 
Various other construction projects are also taking place within South 
Africa and are projected to immensely improve the Gross Domestic 
Product.  
The South African government has developed a National Development 
Plan. The National Development Plan is mainly constituted by 
infrastructure construction projects. Furthermore, Eskom has 
recommitted to purchase renewable energy in support of the National 
Development Plan. 
Tanzania Poor infrastructure and lack of sufficient investments remain a 
challenge. However, the Tanzanian economic growth is estimated at 
an average of 6.2% from 2017 to 2026 (Deloitte, 2017). Construction 
has been identified as one of the main drivers of this economic growth. 
The Tanzanian government secured China’s investment for the 
construction of a railway line linking the Tanzanian and Zambian port 
for the value of USD10bn (Turner and Townsend, 2017). The 
construction is aimed at enhancing the movement of goods and 
services and further strengthens the economy. The construction 
industry is exposed to various risks with the potential of causing project 
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failures. The Tanzanian government mainly relies on the construction 
industry for economic growth; inability to manage construction risks will 
therefore result in poor economic growth.  
Uganda Oil related infrastructure construction projects are under way. Other 
infrastructure projects, such as transport and power networks, are also 
prioritised (Deloitte, 2017). The infrastructure development expenditure 
is expected to increase as the government aims to grow the economy. 
Road and rail transportation development planning is already under 
way. Furthermore, constructions of major bridges, such as the Nile 
bridge, are under way (Turner and Townsend, 2017) as well as the 
construction of a 1 614-gauge railway line to link Uganda with East 
African neighbouring countries (Deloitte, 2017). 
The Government projected an average GDP growth of 6.3% annually 
from 2017 to 2020 with the main contributor being infrastructure 
development (Deloitte, 2017). The funding from China is also utilised to 
expedite the infrastructure construction projects. It is still difficult for 
most project managers to apply risk management principles in complex 
construction projects (Almen and Kohnechian, 2014). The construction 
risk management principles will play a major role in realising the 
project success of the above-mentioned construction projects. 
ASIA 
China The residential construction projects to cater for China’s population is 
the bigger part of construction projects. The infrastructure project 
played a major role to meet the GDP target in 2015 (China 
Construction Bank, 2018). The biggest construction project of an 
airport in Beijing at an estimated value of USD12bn is currently under 
way and continues to enhance economic growth (Turner and 
Townsend, 2017). In addition, two major subway construction projects 
are further strengthening the economy of China. The tallest building in 
China is also under construction in Beijing.  
To fuel economic growth, major construction project plans, such as the 
construction of a third runway in Hong Kong Airport and Disneyland 
Theme Park, are under way. To ensure the successful completion of 
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these projects, the Chinese construction industry uses a 
comprehensive risk management system (China Construction Bank, 
2018). The comprehensive risk management system includes software 
that is meant to identify potential risk per project. China is one of the 
few countries with advanced risk management systems. 
Japan The Japanese economy has suffered a setback as a result of an 
intense earthquake in 2011 and turmoil in the global economy (Rice, 
2017). The country is recovering and it uses infrastructure 
development as one of the instruments to economic growth. Japan, 
being the host of the 2020 Olympics, has several construction projects 
taking place. Among others, the construction of Kengo Kuma’s 
Stadium is under way. Furthermore, the construction of the much 
anticipated Maglev Railway, which will run at 500 km/h is under way at 
a cost of USD48bn (Turner and Townsend, 2017). One of the main 
risks in the construction industry is lack of sufficient skills to perform 
construction activities (Rice, 2017). In addition, the number of 
contractors with the ability to perform complex construction projects 
has decreased (Rice, 2017).  
EUROPE 
Germany The construction industry has experienced a 5% to 6% increase in 
2016. The growth rate was mainly contributed to the residential 
construction projects (Turner and Townsend, 2017). Major 
constructions in Germany include construction of the Munich Railway 
and the University of Augsburg Medical Campus (Gabriel and Bauer, 
2015). These are major construction projects with large investments. 
The German construction industry is still struggling to complete major 
projects in terms of time, cost and quality. However, the risk 
management application is fairly advanced compared to other 
countries (Gabriel and Bauer, 2015). 
Switzerland The Swiss construction industry remains one of the best in the world. 
The construction industry has higher wages compared to other 
countries (Turner and Townsend, 2017). The residential construction is 
one of the leading construction sectors. The railway and road 
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construction is forecasted to lead the construction in the coming five 
years (Turner and Townsend, 2017). The Swiss construction risks are 
fairly well managed. Construction projects in Switzerland are 
considered some of the best in the world. The probability of completing 
a complex construction project within budget, time and quality is high 
(Deloitte, 2017). The construction personnel are well advanced with 
risk management principles and applications resulting in an effective 
construction industry (Deloitte, 2017).  
 
1.7 Research layout 
Chapter 1: Background  
Chapter 1 covers an overview of the construction industry and risk management in 
the industry. Furthermore, the insight of risk management in relation to construction 
projects is highlighted. The global status of construction as well as the risk 
management significance in the industry is briefly discussed. The objective that the 
research study seeks to achieve is also discussed.  
Chapter 2: Literature review 
Chapter 2 discusses the concept of the relationship of construction projects with risk 
management. The construction project performance indicators are discussed in 
relation to the influence of risk management. In addition, risk management phases 
that are critical towards construction project performance and success are 
discussed. Discussions in this chapter are based on the articles by various 
researchers in the construction and risk management field. 
Chapter 3: Research methodology 
Chapter 3 discusses the systematic process that this research study follows. A 
rationale for the research method chosen for this study is explained in this chapter. 
This chapter commences by giving a brief explanation of the quantitative research 
approach and design. Furthermore, this chapter details the population, sample, 
collection and analysis of data for this research. 
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Chapter 4: Research results presentation 
Chapter 4 presents the results obtained from the research questionnaire. The results 
are graphically presented in the form of bar graphs. A brief narrative of the presented 
result is also covered in this chapter. The results analysis is discussed in Chapter 5. 
Chapter 5: Research results analysis 
The research results presented in Chapter 4 are analysed in Chapter 5 in order to 
give a better understanding of the results. Furthermore, this chapter provides an 
overview link between the results obtained from questionnaire and the literature 
review. 
1.8 Summary 
The construction industry is globally utilised as one of the main economic and social 
development drivers, particularly in developing countries. The contribution of 
construction projects is significant and requires effective management. Given the 
influence of construction projects on economic growth, various countries embark on 
several construction projects. To supplement these construction projects, an 
effective risk management system is required. The concerning aspect about these 
construction projects is that the construction industry has a bad track record in risk 
management. 
The problem statement of the research is therefore based on the high rate of 
construction project failures and performance. The impact of these failures and poor 
performance plays a major role in the GDP growth of various countries. Furthermore, 
developing countries largely rely on foreign investment, and poor performance and 
project failures result in loss of investors. The objective of the research is to examine 
the relationship between risk management and construction projects to ensure 
project success and performance. Global construction projects in planning and 
execution for some countries are discussed to highlight the significance of these 
projects. 
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2.  CHAPTER 2: LITERATURE REVIEW 
2.1  Introduction 
This chapter is derived from the works that have already been done by various 
researchers in the construction risk management space. Information summarised 
from this chapter will give an overview and understanding of the relationship 
between the construction industry and the risk management concept. In addition, 
information gathered in this chapter will also enable a well-informed research 
methodology, data collection and analysis and presentation of results with the aim of 
answering the research questions.  
2.2  Construction project risks  
2.2.1  Definition of construction risk 
The manifestations of events that lead to these undesirable results have a direct 
effect on the construction project objectives (Blaudziunas, 2016). In a complex 
industry, such as the construction industry, the anticipated events that are likely to 
result in disruptive consequences may occur or not occur and therefore require 
effective management (Mishra, 2016). 
The events that have a zero likelihood of occurrence may not be classified as risks; 
alternatively, events that do not have any probability of occurrence are classified as 
uncertainties (Mullner, 2016). It is therefore essential to understand and manage risk 
and uncertainty to ensure project success and enhance performance. Blaudziunas 
(2016) defines construction project risk as events that have not yet occurred but if 
they were to occur would affect at least one project objective and result in deviations. 
In the construction industry, projects are subjected to four project life cycle phases. 
Risks are described as the events that may negatively affect the current or next 
phase within the project life cycle (Blaudziunas, 2016). According to Mustaro and 
Rossi (2013), construction risk is an event with the potential of resulting in a threat or 
an opportunity towards the project objective. 
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2.2.2  Construction risk and uncertainty  
The construction industry consists of many tiers with a wide range of decision 
making required, and therefore, these result in high risks and uncertainties (Kuhn 
and Visser, 2014). Construction projects are unique, and therefore experience a 
wide range of unknown factors. Uncertainty and risk are mainly differentiated by the 
probability of outcome (Otobo and Onengiyeofori, 2016). When the outcome 
probability from an event is known, then it may be categorised as a risk element. 
When the probability of outcome from an event is unknown, it is categorised as 
uncertainty.  
Uncertainty may lead to major changes in project scope, which may change the 
project schedule, scope and budget (Nieto-Morote and Ruz-Vila, 2011). According to 
Clark (2016), risk arises as a result of uncertainty. Allen and Carpenter (2015) 
emphasise that uncertainty is the measure of lack of information for a particular 
event, while risk is the consequences of what may arise as a result of lack of 
information. Both risk and uncertainty have the potential of negatively affecting one 
or more project objectives. It is fairly easy and possible to manage risk as compared 
to uncertainty (Mullner, 2016).  
Similar to risks, uncertainty may result in opportunities and therefore result in a 
positive manner towards the construction project objectives (Clark, 2016). 
Construction projects are implemented through long- and short-term plans. When 
there is a high rate of uncertainty within a particular construction project, the project 
is subjected to high probability of deviations (Mullner, 2016). Construction projects 
are implemented to fulfil the client/customer’s needs, and uncertainty and risk are the 
main destructors of this goal (Nieto-Morote and Ruz-Vila 2011). All construction 
projects experience uncertainty to a certain degree, and require effective and 
efficient management (Mishra, 2016). It is vital for the project managers and project 
team to be always alert throughout the project life cycle (Carvalho and Rabechini, 
2015). Construction uncertainty sources may be categorised into the following three 
main categories (Migilinskas, Ustinovičius and Tamošaitienė, 2009): 
 Known-Unknown – assumption or condition on the project factors that may have 
a negative uncertain consequence, if not corrected. These are foreseen potential 
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factors. Construction project teams do not know what will exactly happen, 
however, they foresee a potential negative impact to the project.  
 Unknown–Unknown – construction project challenges that are unexpected and 
negatively affect the project. These challenges are normally covered under the 
contingency of the construction project. In some cases, these challenges require 
resources more than planned contingencies. 
 Bias – Errors in estimation, which therefore negatively affect the construction.  
Uncertainty may be controlled by the Uncertainty Management Principles (Mishra, 
2016). Uncertainty management focuses on managing uncertainty, which may result 
in threats or opportunities to project objective (Mustaro and Rossi, 2013). Various 
scholars argued that management of uncertainties should be executed parallel to 
management of risk, as management of uncertainties is comprehensive and cover 
risk elements (Carvalho and Rabechini, 2015). In addition, uncertainty management 
manages and analyses the source of the identified uncertainties (Carvalho and 
Rabechini, 2015). In risk analyses, there are uncertain parameters and risk is 
determined by probability evaluation. However, in uncertainty analyses, parameters 
are unknown and there is no probability evaluation (Guo, Li, and Zhang 2016). It is 
essential to align construction project contingency measures with the level of 
uncertainty for a particular project (Allen and Carpenter, 2015).  
In order to effectively manage the uncertainty with the construction sector, Kuhn and 
Visser (2014) developed a framework to deal with uncertainty shown in Figure 22. 
The framework assists in improving the construction project performance. In 
addition, the framework assists in improving analysis turnaround time and cost. It 
must be noted that extensive project knowledge is required to successfully apply the 
method.  
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Figure 2: Uncertainty management process 
Source: (Kuhn and Visser, 2014, p.113) 
2.2.3  Construction risk and opportunities  
The end result of an event labelled as risky may be a threat or an opportunity to 
project success as illustrated in  
     Threat 3                                Threat 3 
 
Figure 3 below. Threats and opportunities are described in terms of their effect on 
the project objectives (Mustaro and Rossi, 2013). Threats are further categorised in 
terms of their severity to the project objectives (Clark, 2016). Opportunities are 
prioritised based on their benefits towards project objectives (Clark, 2016). Threats 
are defined as risks with negative impact, while opportunities are risks with positive 
impact. It is a general assumption in the construction industry that any event that is 
labelled as risk is considered negative to project success (Kuhn and Visser, 2014). 
Construction projects involve several tiers and various stakeholders. It is essential to 
manage the opportunity effectively as one opportunity may be a threat to another 
stakeholder within the project (Blaudziunas, 2016).  
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     Threat 1                                Threat 1 Opportunity 1 
 
     Threat 2                                Threat 2                                                     Opportunity 2 
 
     Threat 3                                Threat 3 
 
Figure 3: Risk breakdown structure 
Source: (Mustaro and Rossi, 2013, p.7) 
According to a study conducted by Kuhn and Visser (2014), construction project 
teams are still struggling to identify opportunities within the projects. This leaves 
many opportunities that could have been capitalised left without notice (Kuhn and 
Visser, 2014). Opportunities may be utilised as counter tools to risk consequences 
through effective management (Clark, 2016). Poor quantification of opportunities and 
the absence of a framework to manage opportunities in construction projects result 
in major losses and continuous failure within the industry (Clark, 2016) 
2.3  Construction Project Performance Indicators 
2.3.1  Time 
The time frame of construction projects is usually estimated at an initial project 
stage. The actual construction project completion time is based on the extent of work 
based on designs (Hussein, Hyassat, Alawneh and Al-Debei, 2016). Construction 
completion time is dependent on several factors, such as weather condition and 
underground conditions. All other factors that negatively affect the construction 
project will directly or indirectly affect project schedule (Shi-Ru, Xia et al. 2014).  
Category 2 Category 1 
Opportunities 
Risks 
Threats 
Category 1 
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The construction industry has adopted the insurance strategy, whereby the works 
undertaken are insured (Atin, 2016). It is easier to insure factors with cost 
implications than factors that affect time, as time cannot be reimbursed (Atin, 2016). 
Projects that are not completed within a stipulated time based on undesirable events 
are classified as failed projects. Newby (2016) describes the relation between time, 
cost and quality as a golden triangle that has a direct proportional relationship, as 
shown in Figure 4 below. The success and performance of construction projects are 
dependent on time, cost and quality. Given the direct relationship of these factors, 
when one is negatively affected, it affects the other two and therefore derails the 
project towards failure and/or poor performance.  
 
Figure 4: Golden triangle 
Source: (Newby, 2016, p.15) 
A study of various countries experiencing a challenge of completing projects on time 
was performed by Mahamid (2017). The study revealed that time overrun was mainly 
as a result of risk event outcomes. There is a similarity relationship in risk factors, 
listed by Lmoussaoui and Jamouli (2014) as sources of risk. Risk management 
directly affects the project schedule, if it is not effectively and efficiently managed 
(Ansah and Sorooshian, 2017). The main input factors of the risk management plan 
are the project performance indicators, namely cost, quality and time (Asadi, 2015). 
Based on Perrenoud (2014) risk vs delay study shown in Figure 5, if risks are not 
effectively managed, the risk will manifest at a later stage of the project and result in 
delays.  
Risks that are effectively managed from the initial project stage within the project life 
cycle result in minimal or no delays (Perrenoud, 2014). The study argues that poor 
risk management from an initial project will definitely result in delays. Perrenoud 
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(2014) is supported by Otobo and Onengiyeofori’s (2016) findings where senior 
project team members indicated that risk management should commence from the 
initial stages of the project. Given that the management of risk and time is a crucial 
relationship, it is essential to effectively manage risks and schedules to ensure 
construction project success (Mahamid, 2017). 
 
Figure 5: Relationship between time and risk 
Source: (Perrenoud, 2014, p.60) 
2.3.2  Cost/Budget 
Construction projects have a complex nature and involve enormous investments, 
especially in developing countries. Project cost is an important attribute to project 
success and requires firm management. Construction project costs include all project 
related costs whether they directly or indirectly affect the project (Allen and 
Carpenter, 2015). In addition, costs associated with risk response should be 
quantified; in most cases construction project teams omit these costs, which then 
give the wrong impression of total project cost (Allen and Carpenter, 2015). The 
main goal of cost risk analyses is to maximise the cost certainty, which has been a 
challenge in the construction industry (Firmenich, 2017). 
Construction project risks have a direct relationship with construction costs. One way 
of analysing risk impact is by considering the financial implication associated with 
certain risks (Guo, Li and Zhang 2016). Construction costs have to quantify all these 
risks to ensure that the project is completed within the budgeted value (Taroun, 
2014). Contractors and consultants have to present a risk inclusive price to project 
owners/clients (Renuka, Kamal and Umarani, 2017). The construction project bill of 
quantities usually has the contingency value, which is usually 10% of total 
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construction cost. However, according to Allen and Carpenter (2015), there are still 
gaps within construction industries in terms of quantifying and dealing with costs 
related to damages, losses, sureties and regulations, which result in poor project 
performance and investments. 
The contingency value, among other factors, is meant to address unforeseen risks 
with cost implications (Perrenoud, 2014). Effective and efficient risk management is 
considered an important tool in project cost estimation and contingency estimation 
and there has been a wide gap in the construction industry when implementing these 
tools (Taroun, 2014). If projects are delayed, costs escalate in the form of standing 
cost and cost to recover (Firmenich, 2017). Equally, if quality is compromised, there 
is high probability of wastage and poor durability, which lead to high maintenance 
intervals and consequently costs (Firmenich, 2017). Decisions made as a result of 
cost challenges result in deviations from the initial project plans to achieve the 
objectives (Firmenich, 2017).  
According to Perrenoud (2014), cost of risk can be minimised if project risks are 
effectively managed from the initial project stage. Project risks that are not identified 
from initial project stage have great negative impact towards project success 
(Perrenoud, 2014). Firmenich (2017) argues that if risks are ignored in the project 
planning phase, the cost of managing the particular risk will be higher than it could 
have initially costed. Figure 6 below highlights Perrenoud’s (2014) study on the 
relationship between risk and cost. Risks encountered at the later stage of the 
project have a higher cost impact than risks identified at the initial project stage. 
 
Figure 6: Relationship between cost and risk 
Source: (Perrenoud, 2014, p.63) 
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2.3.3  Quality 
One of the measures for construction project success is meeting the required 
stipulated quality. Quality is the predefined standard of the project (Han and Gao, 
2013). Client/customer needs and expectations are usually represented in the form 
of quality requirements for the project (Rashed and Othman, 2015). Similar to time 
and cost, quality requirements have to be identified and stipulated in the initial stages 
of the project, and then monitored until the project close-off stage (Mahamid, 2017). 
Han and Gao (2013) developed a theory, which states that quality requirements 
should be defined at the investment decision-making stage. The theory summary is 
shown in Figure 7. According to Han and Gao (2013), quality deficiency at an initial 
decision- making stage results in oscillation in the whole project life cycle. 
Quality management should be performed similarly to the risk management (Park 
and Lee, 2017). One of the main causes of high project failure in the construction 
industry is dealing with project performance factors individually (Xu, Chen and Wang, 
2013). According to Mishra (2016), the integration of project performance indicators 
with the risk management framework enhances project success. According to 
Mahamid (2017), the golden circle theory further states the need to integrate all 
construction indicators and factors when deriving risk management. Most quality 
deviations are as a result of cost variation and/or schedule overruns (Renuka, Kamal 
and Umarani, 2015). 
The management of quality is represented in the form of quality management 
policies in the organisation. A quality assurance official is usually employed on the 
construction site to facilitate the adherence to quality policies. The gap has been 
identified by Rashed and Othman (2015) where quality management policies are not 
linked to the risk management plans. Furthermore, some quality assurers have 
minimal information about risk management. In a study conducted in Malaysia, 49% 
of construction industries do not have ISO certification and are not familiar with the 
ISO standard or any other equivalent standard (Rashed and Othman, 2015). In 
addition, 42% of the project managers interviewed agreed that an effective quality 
management system that takes into account all risks will be beneficial and will 
improve project performance (Rashed and Othman, 2015).  
 
22 
 
 
 
 
Figure 7: Quality deficiency in construction projects 
Source: (Han and Gao, 2013, p.1586) 
2.4  Construction Projects Risk Management 
2.4.1  Risk identification 
The first step within risk management is risk identification (Ansah and Sorooshian, 
2017). The capturing and the recording of all the potential risks are essential in 
ensuring project success (Elmhedwi and Elmabrouk, 2015). Risk identification is the 
process aimed at detecting risk that impacts the project (Asadi, 2015).  
There are various risk management tools that may assist in identifying and recording 
risks, such as risk registers, planning checklists and interviews (Mishra, 2016). In 
construction, most organisations have adopted various tools for their risk 
identification projects. If the risk identification process is not effective, negative 
results, such as cost overruns, accidents, poor quality and schedule delays, arise 
(Carvalho and Rabechini 2015). Risk identification may be performed either by a 
qualitative and/or a quantitative method, based on the type of project and the 
accessibility of information (Firmenich, 2017). 
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It is critical to perform the project identification process in the initiation phase before 
the commencement of any work (Taroun, 2014). However, since the construction 
project conditions are constantly changing, it is essential to perform risk identification 
processes constantly within the project life cycle (Carvalho and Rabechini 2015). 
Effective and efficient risk identification processes are essential, even in the 
estimating of project aspects, such as budget and schedule (Allen and Carpenter, 
2015). Once the risk has been identified, it is important to act upon the risk by further 
assessing and monitoring the risk (Khan and Gul, 2017).  
Risk identification ought to also investigate the source of identified risk (Tipili, 2016). 
Renuka, Kamal and Umarani (2015) derived a risk knowledge map plan to assist in 
detecting risks, sources of risks and impacts affecting project success. Risk factors 
are divided into engineering and non-engineering factors as shown below in  
 
Figure 8. The risk identification knowledge map assists project teams in identifying 
potential risks in the initial project stage. It is easier to predict the engineering risk 
than the non-engineering risks. Non-engineering risks, which are difficult to predict, 
are classified as uncertainties, and are potential threats towards project success. 
The distinction between engineering and non-engineering risk also guides in 
measures to deal with risks. The engineering risks are mainly constituted by the 
engineering errors and inefficiencies, and may be addressed by effectively managing 
the engineering aspects. The non-engineering aspects are as a result of factors, 
such as politics and environmental conditions, as shown in  
 
Figure 8 below. The project team usually has limited control towards the non-
engineering factors. It is, however, ideal that the project must have means to foresee 
these non-engineering risks and plan accordingly. 
According to Renuka, Kamal and Umarani (2015), non-engineering and engineering 
risks negatively affect cost and time. Cost and time are attributes that define the 
project success. If cost and time are negatively affected, then the project will not be 
successful.  
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Figure 8 below highlights the relationship of risk and project success. The first step is 
to identify the sources of risk. This process is performed in the risk identification 
stage. The risks are then grouped as engineering and non-engineering risks. The 
risk response is therefore based on the grouping of these risks and their impact 
towards project success. The main aim of the study by Renuka, Kamal and Umarani 
(2015) is to protect the project success by managing risk from the initial project 
stages.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 8: Construction risk source knowledge map 
Source: (Renuka, Kamal and Umarani, 2015, p.34) 
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2.4.2 Risk assessment 
Subsequent to the risk identified, the next step is to assess the risk. Risk may not be 
cancelled, instead, risk has to be minimised, transferred, shared or avoided (Taroun, 
2014). The risk assessment examines the extent of the risk impact in relation to the 
desired objective, its probability of occurrence and the measures to deal with the risk 
(Allen and Carpenter, 2015). The risk assessment then quantifies and classifies the 
identified risks based on their severity (Elmhedwi and Elmabrouk, 2015). The 
construction industry has a poor record of risk assessment when compared to other 
industries (Renuka, Kamal and Umarani, 2015). Risks are based on dynamic factors 
and therefore there are always new risk probabilities throughout the project life cycle 
(Li and Packianather, 2017).  
Risk assessment ought to be done frequently in all project life cycle stages (Li and 
Packianather, 2017). The frequency of a risk assessment study is crucial towards 
dealing with risks, and based on the complexity of the project, it must be decided by 
project teams, taking into account all the conditions (Cárdenas and Al-Jibouri, 2014). 
Every project consists of its own risk regardless of similarities in terms of scope 
(Taroun, 2014).  
Risks may not be assumed to be similar for all projects and every project consists of 
its own specific risk (Taroun, 2014). Information from a similar project may be useful 
as inputs for risk assessment in new projects. However, considering the dynamic 
nature of construction projects, the input from preceding projects should not be 
regarded as the only input for risk assessment (Cárdenas and Al-Jibouri, 2014). 
Qualitative analytical methods are essential in the construction project analysis; 
among others, the following tools are vital and may be utilised to assess risk: SWOT 
analysis, decision tree, brainstorming and failure mode and fault analysis (Mustaro 
and Rossi, 2013).  
The risk assessment for new innovative projects with limited information ought to be 
performed comprehensively, effectively and efficiently (Li and Packianather, 2017). 
Risk assessment is not fully dependent on the direct elements within the projects, 
but rather elements such as political policies and interest rates. Lmoussaoui and 
Jamouli (2014) have assembled a template to classify projects risks as illustrated in 
Table 2 below. Various scholars classify construction risk based on different aspects. 
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Lodhi and Umar (2017) classify construction risks based on project phase, namely 
feasibility, designs, construction and finalisation (Lodhi and Umar, 2017). The risk 
may then be prioritised based on the importance of their classification group. It is 
important to classify these risks for ease of risk management (Lodhi and Umar 
2017).  
According to Lmoussaoui and Jamouli (2014), risk may be assessed based on the 
following six main factors: nature, origin, consequences, detectability, controllability 
and gravity. The nature of construction project risk highlights that aspect that would 
primarily be affected by that risk. Construction projects are performed to satisfy 
certain functions and other risks may only emerge after the construction is 
completed. The nature of risk that a particular risk is classified under highlights the 
severity of the risk based on its nature. When prioritising risks, the nature of risk 
plays a major role, based on its impact on a certain project aspect. 
Risk assessment has to be an ongoing process until the construction project has 
been completed. Various construction activities possess various risks, and require 
effective and efficient risk assessment. It is important to take note of residual risks 
and their impact. According to Lmoussaoui and Jamouli (2014), residual risk may be 
managed according to the template in Table 2. The classification and characteristics 
of risk assist the project team in predicting the success of the project from the initial 
stages. Risk that has to be budgeted for must be detected and addressed from the 
initial project stage to ensure project success. 
Among others, the risk assessment ought to assist in risk prioritisation. In most 
cases, there are limited resources to deal with risk in construction projects. Table 2 
highlights the factors that a certain risk may be assessed against. One of the factors 
is the consequence of the risk. Risk may affect the project performance, this will be 
during the construction phase, or alternatively risk may affect the existence of the 
project. This factor is essential for construction projects, such as residential projects. 
Some projects’ constructions are completed successfully; however, when the 
infrastructure is utilised, it then fails based on a certain risk. According to 
Lmoussaoui and Jamouli’s (2014) assessment shown in Table 2, takes into 
consideration the risk that may be encountered throughout the infrastructure 
existence. 
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The classification and the characteristics of risks differ per construction project. The 
stakeholders that are involved in a typical construction project, however, are similar. 
The assessment template in Table 2 applies to any typical construction project. 
Risks with limited information are generally difficult to assess. This challenge is 
mainly experienced in new innovative construction projects and the advancement of 
technology within the construction industry. Lmoussaoui and Jamouli’s (2014) 
assessment is generic to any typical construction project. The assessment ought to 
intensively assess the risk; the challenge of generic assessment may be that risks 
are not intensively assessed. Other assessment tools may be utilised with 
Lmoussaoui and Jamouli’s (2014) assessment method.  
Table 2: Risk characteristics and classification 
Source: (Lmoussaoui and Jamouli 2014, p. 3) 
 
 
Nature 
Technical 
Financial 
Human 
Organisational 
Managerial 
Legal 
Regulation 
Commercial 
Origin 
Countries led 
Customer 
Product 
Provider 
Subcontractor 
Public authorities 
Legal forum 
Company 
Consequences 
Risk affecting project performance 
Risk affecting the existence of the 
project 
Detectability Detectable 
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In detectable 
Controllability 
Controllable 
Out of control 
Gravity 
Acceptable 
Unacceptable 
 
2.4.3  Risk monitor 
Subsequent to risk identification and assessment, the risk response action 
effectiveness is tracked by risk monitoring (Cárdenas and Al-Jibouri, 2014). In 
addition, new risks and residual risk may be identified when monitoring risks (Allen 
and Carpenter, 2015). IS0 9100:3100 (2015) has identified risk monitoring and 
review as one of the main elements of the risk management process (ISO 
9100:2015). In a dynamic industry such as construction, unidentified risk develops; 
similarly some identified risks manifest as opportunities (Clark, 2016). Risk 
monitoring is essential to manage the prioritised and rated risks from the risk 
assessment discussed above. Risks that are anticipated are less severe compared 
to the risks that are not anticipated (Mullner, 2016). Risk monitoring ought to provide 
surveillance plans to the risks and opportunities in the midst of the project life cycle 
(Asadi, 2015). 
Risk management implementations are mainly done based on certain policies and 
procedures. Effective adherence to these policies and procedures is essential 
towards project success (Elmhedwi and Elmabrouk, 2015). To improve project 
performance, risk monitoring ought to ensure that the construction teams correctly 
adhere to these policies and procedures (Elmhedwi and Elmabrouk, 2015). Some 
organisations are certified by various risk management standards and therefore the 
adherence to those standards is done through risk monitoring (Carvalho and 
Rabechini Jnr, 2015).  
Cost, quality and time are critical elements in the construction industry and the risk 
monitoring ought to provide a response plan to manage these elements (Asadi, 
2015). Implementation of contingency plans to address the risks is also controlled 
under the risk monitoring process (Asadi, 2015). The risk monitoring plan must take 
note of all factors applicable to the project (Clark, 2016). 
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2.4.4  Risk management plan 
The risk identification, assessment and monitoring stated above examine the effect 
of the risk event on critical factors, such as project cost, schedule and quality. The 
framework that highlights the pathway to effectively identify, assess and monitor risk 
is the risk management plan (Khan and Gul, 2017). The risk management 
procedures, responsibility assignments, risk management techniques and practices 
are among the aspects that are covered under the risk management plan (ISO 
3100:2015).  
Construction projects are dynamic throughout their life cycle; similarly the risk 
management plan for construction projects is dynamic and requires constant update 
throughout the project life cycle (Blaudziunas, 2016). The risk management plan is 
the primary basis to reduce project failure, ensure profitability and enhance 
stakeholder’s value (Ansah and Sorooshian, 2017). The result of the absence of a 
construction project risk management plan is severe and could result in project 
failure (Allen and Carpenter, 2015). Among others, the risk management plan should 
cover the following elements (Otobo and Onengiyeofori, 2016): 
 The procedure and process that will be utilised to identify, analyse and monitor 
risk throughout the project life cycle.  
 The cost, time and quality implication for identified risks (if applicable). 
 The process of accommodating costs associated with risk in the overall project 
budget. 
 The process of incorporating project mitigation procedures and strategies to the 
project work breakdown and the overall project schedule. 
 The frequency of reviewing risk register, the process that must be adhered to 
review and the risk register review team. 
 The responsible personnel to compile, update and present risk status for the 
project.  
The main objectives of the risk management plan are: 
 Provision of a risk management tool to effectively and efficiently manage risks 
throughout the project life cycle. 
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 Provision of documented framework whereby the project risk status may be 
presented to project members and stakeholders. 
 Enhancement of communication of risk management to project team and 
stakeholders. 
 Documentation of the risk techniques and strategies that are utilised for a 
particular project. 
 
2.4.5  Advantages of risk management 
Construction projects consisting of effective and efficient risk management 
processes ought to be completed successful and profitably. Risk management 
enhances the probability of project objectives being realised accordingly. The 
advantages of the risk management process in construction projects as described by 
(Otobo and Onengiyeofori, 2016) are: 
 The availability of risk information and experience is valuable for future similar 
projects although the risk will not be exactly the same. An effective risk 
management plan should be able to record the risk in a precise manner to ensure 
that future reference is effective. 
 Utilisation of risk management tools in the initial stage of the project, 
owners/client to estimate and budget the construction cost. Assist the consultants 
and contractors in pricing for the project, taking into account all the risks that may 
have financial implications. 
 The communication within the project team and stakeholders is enhanced 
through effective risk management. 
 Effective and efficient risk management in construction projects enhances the 
probability of project success, even in the midst of uncertainty.  
 Effective and efficient risk management increases confidence of project 
owners/client in construction companies with excellent construction track records 
and enhances chances of securing more projects. 
 The risk management process assists in decision making for the project team 
and stakeholders, and further increases chances of achieving project success. 
Otobo and Onengiyeofori (2016) performed a survey with project managers, site 
managers and supervisors with a wide range of experience to check the importance 
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of risk management in construction projects at various project stages. From the 
study shown in Figure 9 below, the majority believe that a risk management 
framework is crucial at the inception stage. This supports Han and Gao’s (2013) 
study, which stipulates that risk and uncertainty management should be largely 
focused on the decision-making stage. Furthermore, the design phase is perceived 
as the second biggest area of concentration of focus when managing risks. Otobo 
and Onengiyeofori (2016) highlight the importance of risk management in ensuring 
project success. 
Phases of 
the project Unimportant % 
Not so 
Important % 
Fairly 
Important % 
very 
important % 
Project 
Inception 0 .00 29 8.5 12 3.5 302 88.0 
Design 0 .00 1 0.3 52 15.2 290 84.5 
Construction 0 .00 1 0.3 68 19.8 274 79.9 
Project 
Completion 2 0.6 18 5.2 102 29.7 221 64.4 
 
Figure 9: Importance of risk management at various project life cycle phases 
Source: (Otobo and Onengiyeofori, 2016, p.139) 
2.5  Summary 
The literature review further confirmed the need for risk management in construction 
projects. Construction projects all consist of risk and risk may only be minimised, 
transferred or shared. Risk events may result in threat or opportunity. It is essential 
for every construction project team to effectively manage the opportunities that come 
from risk events. Furthermore, risk and uncertainty have to be considered for all 
construction projects, and both must be effectively managed. Construction project 
performance indicators, such as cost, time and quality, are vulnerable to risk threats. 
Risk management consists of different phases, among others, risk identification, risk 
assessment and risk monitoring. The listed risk management phases ought to be 
effectively performed in the correct sequence to enhance project performance and 
ensure project success. The risk management plan is the pathway towards 
successful risk management and ought to be executed in all construction projects. 
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CHAPTER 3: RESEARCH METHODOLOGY AND DESIGN 
3.1  Introduction  
This chapter outlines how the research methodology adopted for this study was 
designed and applied. This chapter further entails the procedure that the research 
followed as well as the justification of the chosen research approach. The research 
method adopted to collect essential data in order to achieve the research objectives 
and answer the research question is also explained.  
3.2  Research method and approach 
Research may be classified as quantitative or qualitative. Quantitative research was 
developed for the natural sciences researchers to study natural phenomena 
(Creswell, 2013). Qualitative research was designed in the social sciences to study 
social and cultural phenomena (Creswell, 2013). The research methods form the 
framework of data collection techniques, analyses and interpretation. The research 
objective, which ought to answer the research question, is the main guide towards 
choosing the relevant research method for a specific research study. 
Quantitative research utilises techniques such as questionnaires, experiments and 
surveys (Brodbeck, 2013). The outcome of data collected through the quantitative 
method is quantifiable. The quantitative method permits data to be analysed by 
statistical methods. The research question and research objectives are addressed in 
a quantified form. The quantitative method collects data that are in a numeric form by 
utilising the techniques mentioned above (Zalaghi and Khazaei, 2016). The 
qualitative method is mainly effective when testing certain theories and inspecting 
relationships between variables (Zalaghi and Khazaei, 2016). Statistical measures, 
such as frequencies, means and correlation, are utilised to highlight the relationship 
between variables. The quantitative research method is ideal for research that aims 
to allow for comparison and replications (Brodbeck, 2013). 
Qualitative research utilises tools such as observations, historic documentation and 
in-depth interviews. The outcome of the data collected through the qualitative 
method is generally expressed in words and cannot be quantified. Unlike for the 
quantitative method, the outcome of the qualitative method is a descriptive narration 
and attempt to give an in-depth understanding of a phenomenon (Creswell, 2013). 
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The qualitative method largely depends on human interpretation and evaluation of 
certain events (Zalaghi and Khazaei, 2016). The qualitative method is ideal for 
research with an objective to answer or interpret a specific event, such as research 
on case studies (Creswell, 2013). Subsequently, data collected through the 
qualitative method are analysed and interpreted in the context of a particular 
theoretical orientation. 
To take advantage of both qualitative and quantitative research methods, a mixed 
method, which includes both methods, may be utilised. The strength of both 
research methods is capitalised when using the mixed method (Brodbeck, 2013). In 
addition, the weakness of one research method is overcome by the other research 
method. The mixed method ought to take note of the time available to perform the 
research as a mixed method may take more time (Brodbeck, 2013). Both the 
qualitative and quantitative methods must be managed to give adequate information 
to achieve the research objective and therefore answer the research question. 
Subsequent to the research method, the research approach has to be defined and 
may be either inductive or deductive. The inductive research approach involves 
collecting data for the development of a specific theory based on the results of the 
data analysis (Dawson, 2013). The inductive research approach commences from 
an observation, with only limited information known from a specific research 
(Dawson, 2013). The observation then drives the research to a specific pattern to 
develop a theory. The inductive approach commences with no theory or assumption; 
the approach is fully dependent on the observations during the course of the 
research (Zalaghi and Khazaei, 2016). It is then essential that the researcher should 
not be biased. Given the nature of the inductive approach, there is no necessity for a 
framework or model (Zalaghi and Khazaei, 2016). The reliability and the validity of 
data observed are essential in the inductive approach (Alvi, 2016). 
The deductive research approach involves developing an assumption based on 
existing theory (Zalaghi and Khazaei, 2016). The assumption is derived or deduced 
from a theory that has been tested before. Deductive research is formulated by 
developing a hypothesis at the initial research stage (Brodbeck, 2013). The 
hypothesis is created based on the existing theory and then tested against the 
results of the data analyses (Brodbeck, 2013). Based on the nature of conducting the 
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deductive research approach, the outcome is either valid or not valid; there is no 
degree of validity (Brodbeck, 2013). In addition, there is no human judgment required 
when performing this approach; the results are only tested against the hypothesis 
(Creswell, 2013). One of the ideal instances to apply the deductive approach is to 
examine whether a specific theory applies in certain circumstances.  
3.3  Preference for deductive approach and quantitative method 
Various scholars have previously postulated numerous theories with regard to the 
relationship between risk management and construction projects. There exists a 
wide range of theories on the relationship between risk management and 
construction projects. This dissertation used the deductive approach to achieve the 
research objective and therefore answers the formulated research questions. As per 
the deductive approach procedure, philosophies are drawn based on the existing 
theory and tested against the obtained research results (Zalaghi and Khazaei, 2016). 
This research mainly aims to examine the relationship between two variables, 
namely risk management and construction projects. The quantitative method was 
utilised together with the deductive approach to achieve the research objective. 
In line with the deductive approach and the quantitative method of collecting data, a 
questionnaire was developed as the tool of collecting primary data. Questionnaires 
assist in collecting quantifiable data to answer the research questions (Creswell, 
2013). Responses from respondents, consisting of key construction project team 
members with various experiences and roles, were obtained in a structured manner. 
The questionnaire was mainly addressing two variables, namely construction 
projects and risk management, informed by the literature review. Both research 
questions were addressed by the questionnaire outcome. The structured questions 
in the questionnaire were used as the inputs for the statistical process for the 
research. Among other reasons, time and cost for the research were both limited and 
the questionnaire is an effective tool to perform the research efficiently and timeously 
(Creswell, 2013). Questionnaires were sent via email and also hand delivered to 
respondents. 
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3.4  Population and sample 
Given that research has to be done within a limited time and cost, it was vital to 
highlight a sample population. Population refers to all participants that directly meet 
specified criteria for the research (Alvi, 2016). Population can be divided into 
heterogeneous and homogenous (Dawson, 2013). Heterogonous population refers 
to population with elements or characteristics that are not similar to each other, e.g. 
age, gender and experience (Dawson, 2013). Homogeneous population refers to 
population with elements that pose characteristics that are similar to each other (Alvi, 
2016).  
Sample size refers to a portion of participants extracted from the population to 
achieve research objectives (Alvi, 2016). Sampling is performed based on various 
reasons, such as limited research timeframes and cost. It is generally not possible to 
perform the research through the whole population. However, the bigger the sample 
size, the more accurate the study and the generalisation (Saunders, Lewis and 
Thornhill. 2012). To accurately generalise, the research ought to consist of a sample 
size that accurately represents the population, and not be biased (Saunders, Lewis 
and Thornhill. 2012). 
Sampling consists of two main methods, namely probabilistic and non-probabilistic 
sampling (Lynn, 2003). Probabilistic sampling refers to sampling that is performed 
through a random selection process (Lynn, 2003). The confinement of the population 
must be well defined for this method. Probabilistic sampling is less vulnerable to bias 
as compared to the non-probabilistic method. This method generally requires effort 
and proper time planning. There may be measures to assist in sampling, for 
example, computer software that may assist in this regard. 
Non-probabilistic sampling refers to a sampling method where a sample is selected 
based on the researcher’s judgement (Dawson, 2013). The researcher, based on the 
research objective, selects participants who are most likely going to accurately 
contribute towards the research. The population definition is not as critical as in the 
probabilistic method. The non-probabilistic method is ideal for research that 
advances a certain understanding within a population (Dawson, 2013). In addition, 
the non-probabilistic method generally requires less time, effort and budget. 
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Given the limited resources of time and budget, this research adopted the non-
probabilistic sampling method. The participants identified for the research are 
construction managers, construction supervisors, site engineers/agents, project 
managers, and risk managers. The construction project is mainly divided into three 
main segments: contractors, subcontractors, clients and consultants. The chosen 
sample covers all these construction segments. Furthermore, experience, magnitude 
of the construction project undertaken, expertise and specialisation formed the basis 
of the selection. 
A total of one hundred and eighty (180) questionnaires were distributed to 
participants in various construction project sectors, namely structural building, roads, 
geotechnical, railways and water treatment. A total of 100 questionnaires were 
completed and returned. A response rate of 56% was attained. The questionnaires 
were distributed in South Africa.  
3.5  Data collection and analysis 
There are two types of data, namely primary and secondary data. Primary data are 
data directly collected from the source (Saunders, Lewis and Thornhill, 2012). 
Primary data may be collected by interviews, questionnaires and surveys. The 
primary data collection provides flexibility and allows data to be collected relative to 
research objectives (Walliman, 2011). To satisfy the research objective and therefore 
answer the research question, it is vital to ensure that sufficient data are collected, 
and that the data collection framework is well planned, considering that the planning 
requirement in primary data collection is important to efficiently manage the research 
timeframe. 
Secondary data are data that had been collected and recalled previously to address 
a research objective (Saunders, Lewis and Thornhill, 2012). Secondary data may 
range from statistical data, reports and surveys. Secondary data are initially collected 
for other purposes and recalled to be utilised to achieve the research objectives 
(Walliman, 2011). Secondary data analyses save time and cost as the data are 
already readily available. It is vital to ensure that secondary data are interpreted well 
when applied to address the research objective (Walliman, 2011). In addition, 
policies and restriction of secondary data must be verified before using the data. 
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The questionnaire, as mentioned above, is the preferred data collection tool for this 
research. An analysis of the research questionnaire results was performed by the 
University of Johannesburg statistics department (Statkon), through the statistics 
package for social science software (SPSS). The questionnaire was derived from the 
secondary data acquired from the literature review. The research followed the 
primary data collection method. The questionnaire was sent out by email and 
delivered to various personnel within the construction industry. Data captured 
through the questionnaire were analysed together with the secondary data acquired 
from the literature review.  
3.6  Research process overview 
In order to achieve the objective of this research, Figure 10 below illustrates the 
research process that was followed in this research  
 
 
Figure 10: Research process 
 
This research was formulated based on the practical challenges experienced by the 
construction industry. Among other challenges experienced in the construction 
industry, this research focused on risk management in the construction industry. The 
research was based on the knowledge area of risk management in the construction 
industry, which the research aims to advance. The objective of the research was 
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then formulated based on the problem in the construction industry in relation to risk. 
The objective of the research is mainly informed by the practical challenge that is 
continuously experienced by the construction industry. Research questions were 
then derived from the research objectives. 
In order to explore the relationship between risk management and construction 
projects, a literature review on risk management and construction projects was 
undertaken. The literature provides a broad understanding of the risk management 
principles that are beneficial to construction projects. Construction project success 
factors that measure construction success were further explored. The literature 
review on construction and risk management was oriented towards the objectives of 
the research project.  
The outcome of the literature review gave a broader understanding of the 
relationship of risk management and construction projects. A research design was 
then compiled to further explore the information received from the literature review. 
This research adopted a questionnaire as the primary data collection tool. The 
questionnaire was created based on the information received from the literature 
review. The research design further illustrated the pathway that the research 
followed and the targeted population and sample. The research design provided the 
basis for the analysis done on the research. Various research approaches and 
methodologies have been discussed to justify the preferred approach and 
methodology. 
Subsequent to data collection and analysis, an overview presentation of the findings 
was given. An interpretation of findings was then aligned to the literature review. An 
overall overview of the risk management and construction projects was then 
discussed. The research conclusion and recommendation were then discussed 
based on the research findings.  
3.7 Validity and reliability 
It is vital to evaluate the quality of the research results by examining the reliability 
and validity of the study. The consistency, trustworthiness and precision of the 
research study are assessed through reliability and validity measures (Saunders, 
Lewis and Thornhill, 2012). Furthermore, reliability and validity tests assure the 
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quality and integrity of the research study (Walliman, 2011). According to Walliman 
(2011), reliability and validity test reduce the possibility of obtaining wrong results. 
According to Saunders, Lewis and Thornhill (2012), there are four types of validity 
tests, namely concurrent, criterion, content and face. 
 Concurrent – It measures how good the new test performs compared to an 
established test. Ideally, the new proposed test and the established test must be 
performed concurrently. If both tests acquire similar results, the new proposed 
test is said to be valid. This test is commonly used in social science, psychology 
and education.  
 Criterion – This refers to the measure of how well the questionnaire questions 
can be utilised to make accurate predictions. This test is based on the correlation 
of the variables measured. One variable may correlate with several other 
variables, thus making it difficult to predict the outcome. 
 Face – The test involves the participation of the experts within the field of interest 
to give inputs in the questionnaire design, to ensure accuracy, relevance and 
sufficiency of the study. This test ensures that the questionnaire is accurate and 
relevant results are obtained.  
 Content – It involves assessing the questionnaire to determine if it fully reflects 
the field of interest. Experts in the field of study provide input on the items in the 
questionnaire.  
This research adopted content validity. The research questionnaire was developed 
based on the findings in the literature review. The questionnaire was then assessed 
and reviewed by experts with more than 15 years’ experience in construction project 
risk. In addition, the University of Johannesburg Statkon department provided 
guidance to and input in the formulated questionnaire. In order to ensure the 
reliability of the study, a pilot survey was conducted.  
3.8  Ethical consideration 
Ethical clearance was applied for, and was approved by the University of 
Johannesburg Ethics Committee. This research adopted the questionnaire as the 
tool to collect data from construction industry personnel. All participants were 
assured in the questionnaire cover letter that the information received would remain 
confidential and would only be utilised for the purpose of the research. In addition, 
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the organisations from which the participants came would not be disclosed. To 
further ensure confidentiality, participants’ personal details and organisational details 
were not included in the questionnaire.  
3.9  Summary 
Based on the nature of the study, a deductive approach with a quantitative method 
was adopted for this study. Subsequently, the questionnaire was selected as the 
primary data collecting tool. The questionnaire consisted of dominantly closed ended 
questions in Likert scale. The targeted population was the construction industry 
personnel, which included contractors, subcontractors, consultants and clients. The 
sample derived from the population consisted of construction managers, construction 
supervisors, site agents/engineers, risk managers and project managers. All the 
above-mentioned categories dealt with risk management in construction projects in 
their day-to-day activities. A total of 180 questionnaires were distributed. Prior to the 
distribution of the questionnaires, ethical clearance was obtained from the University 
of Johannesburg Ethics Committee.  
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CHAPTER 4: RESEARCH RESULTS  
4.1  Introduction 
This chapter outlines the research survey response presentation, analysis and 
discussion. The adopted research method outlined in the previous chapter forms the 
basis of collection of and framework for data presented in this chapter. Research 
results are presented in graphs with a narrative. 
4.2  General information 
General information was the first section in the questionnaire. The main objective of 
this section was to obtain the background information of the respondent within the 
construction industry. This section covered the following elements: role played by the 
respondent in the previous three construction projects undertaken; years of 
experience in the construction industry; and the position of the respondent within 
their respective organisations. 
4.2.1 Role played in the previous three construction projects 
Responses were received from construction experts from organisations, who play 
four main roles in the construction industry, namely clients, consultants, contractors 
and subcontractors. The relationship between these roles for a typical construction 
project is highlighted in Figure 11 below. 
 
Figure 11: Organisational relationship pattern in construction projects 
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The representation of the results was from construction industry experts performing 
different roles within construction projects. All four main organisational roles have the 
responsibility of managing risk. For the sake of this research, it was vital to obtain 
responses from personnel with various responsibilities and influence towards 
construction risk. A total of 100 responses were obtained for this question. The 
response distribution was mainly dominated by responses from contractors (33%), 
followed by responses from consultants (31%), clients (25%), and the lowest was 
from subcontractors (11%) as shown in Figure 12 below: 
 
Figure 12: Roles played in construction projects 
 
4.2.2 Years of experience in construction industry 
Respondents were grouped based on their experience within the construction 
industry. The years of experience gave an indication of how well respondents had 
been exposed to risk management in construction projects. A total of 100 responses 
were received. The distribution of the responses was as follows: more than 5 years’ 
experience was dominant with 60%, followed by 4-5 years’ experience at 18%, while  
1-2 years and 3-4 years’ experience were equal at 11% as shown in Figure 13 
below: 
31% 
33% 
25% 
11% 
ROLE IN CONSTRUCTION PROJECTS 
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Figure 13: Years of experience in construction industry 
 
4.2.3 Years of experience in construction industry 
The targeted research sample was personnel occupying leadership positions in 
construction projects. These are professionals who have the authority to take risk 
management related decisions in typical construction project structures. The 
respondents are the accounting officers of all risk management related issues within 
specific construction projects. All construction project roles involve risk and these 
professionals deal with various risks while fulfilling their roles. A total of 100 
responses were received from this question. The distribution was as follows: site 
engineer/agent was dominating with 30%, followed by project manager at 19%, 
construction supervisors contributed 18%, then construction managers at 16%, and 
lastly risk managers at 14%. An additional 3% was from the other category. The 
questionnaire allowed the respondent to specify ‘other category’, which was not 
listed, as shown in Figure 14 below: 
1 - 2 years 3 - 4 years 4 - 5 years More than 5
years
11% 11% 
18% 
60% 
YEARS OF EXPERIENCE IN CONSTRUCTION INDUSTRY 
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Figure 14: Position in the company 
 
4.3 Construction Projects Risks Overview 
4.3.1 Construction project risks 
 Every construction project consists of certain risks, which, if not managed, may 
negatively affect the project success. 
The main objective of this statement was to explore the respondent’s 
understanding of the relationship between construction project risks and project 
success. The majority of respondents, representing 85%, strongly agree that 
every construction project consists of risk, and that if not well managed may 
negatively affect the construction project. A total of 14% agree with the 
statement. 0% is either neutral or disagrees. Lastly, 1% of the respondents 
strongly disagree with the statement. The results are shown in Figure 15 below: 
19% 
30% 
18% 
16% 
14% 
3% 
POSITION IN THE COMPANY 
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Figure 15: Risk and construction project relationship 
 
 Construction industry generally neglects project risks. 
Given the poor performance of many construction projects, respondents were 
asked to give an indication of the attitude of construction project personnel 
towards risks. The majority of respondents, representing 46%, agree that the 
construction industry generally neglects project risks, while 35% strongly agree 
with the statement. This is followed by 12% who believe the statement is neutral, 
5% disagree with the statement and lastly, 2% representation of respondents 
strongly disagrees. The results are shown in Figure 16 below:  
 
Figure 16: Construction industry attitude towards project risks 
 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 0% 0% 
14% 
85% 
EVERY CONSTRUCTION PROJECT CONSISTS OF CERTAIN 
RISKS AND IF NOT MANAGED MAY NEGATIVELY AFFECT THE 
PROJECT SUCCESS 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
2% 5% 
12% 
46% 
35% 
CONSTRUCTION INDUSTRY GENERALLY NEGLECTS 
PROJECT RISKS 
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4.3.2 Construction risk and uncertainty 
 Construction project team generally does not understand the difference between 
risk and uncertainty. 
This statement was to explore and review the understanding of the difference 
between risk and uncertainty. Respondents were asked to give their judgement 
based on the construction project teams in which they participated. The majority 
of respondents, representing 48% of the respondents, agree that construction 
project teams generally do not understand the difference between risk and 
uncertainty. This is followed by 33% respondents who strongly agree with the 
statement, while 11% of the respondents are neutral. 5% of the respondents 
disagree with the statement, and lastly 3% representation of respondents 
strongly disagrees. The results are shown in Figure 17 below: 
 
Figure 17: Understanding of risk and uncertainty 
 
 Construction project risks and uncertainties have to be managed differently. 
The management of risk and uncertainty is one of the major roles towards 
construction project success and performance. This statement’s main objective 
was to obtain respondent understanding of management of both risk and 
uncertainty. The majority of respondents, representing 51%, agree that 
uncertainty and risk must be managed differently. This is followed by 32% who 
strongly agree with the statement. Respondents’ representation of 12% 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
3% 
5% 
11% 
48% 
33% 
CONSTRUCTION PROJECT TEAMS GENERALLY DOES NOT 
UNDERSTAND THE DIFFERENCE BETWEEN RISK AND 
UNCERTAINTY 
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responded neutrally, while 4% disagree with the statement. Lastly, 1% of the 
respondents strongly disagree with the statement. The results are shown in 
Figure 18 below: 
 
Figure 18: Risks and uncertainty management 
 
4.3.3 Construction risk and opportunities 
Construction project events respond to risks or opportunities. The management of 
events that take place within construction projects is vital towards project success 
and performance. This section explores the understanding of risk and opportunities 
in the construction industry. Furthermore, the objective of this section is to give an 
overview of the management of risks and opportunities in construction projects. The 
section responses were distributed as shown in Figure 19 and Figure 20 below. 
 Opportunities from risk events are ineffectively managed in the construction 
industry. 
Opportunities from risk events play a vital role towards project success and 
performance. It is therefore essential to capitalise on the opportunities from risk 
events. This statement objective was to explore the general management of 
opportunities from events in construction projects. The majority of respondents, 
representing 46%, strongly agree that opportunities from risk events are 
ineffectively managed in the construction industry. This is followed by 39% who 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 
4% 
12% 
51% 
32% 
CONSTRUCTION PROJECT RISKS AND UNCERTAINTIES HAVE 
TO BE MANAGED DIFFERENTLY. 
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agree with the statement. This is followed by 7% who are neutral to the 
statement. Similarly, another 7% disagree with the statement. Lastly, 1% of the 
respondents strongly disagree with the statement. The results are shown in 
Figure 19 below: 
 
 
Figure 19: Management of opportunities from risk events 
 
 Construction project teams still struggle to identify opportunities from risks. 
The management of opportunities is one of the factors required for all 
construction projects. The management of these opportunities directly affects the 
project success and performance. The statement objective was to attain an 
overview of the effectiveness of identifying opportunities from risk events. The 
majority of respondents, representing 46%, agree that construction projects still 
struggle to identify opportunities from project risks. This is followed by 33% who 
strongly agree with the statement. A representation of 11% is neutral to the 
statement, while 7% disagree with the statement. Lastly, 3% of the respondents 
strongly disagree with the statement. The results are shown in Figure 20 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 
7% 7% 
39% 
45% 
OPPORTUNITIES FROM RISK EVENTS ARE INEFFECTIVELY 
MANAGED IN THE CONSTRUCTION INDUSTRY. 
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Figure 20: Construction projects opportunities identification 
 
4.4   Construction Project Performance Indicators 
4.4.1  Time 
 When risk management is not effectively managed, there is high probability of 
construction delay. 
Time failures are mainly represented by delays in construction projects. The 
management of risk has a direct impact on time. The main objective of this 
statement is to explore the relationship between risk management and time in 
construction projects. The majority of respondents, with a representation of 49%, 
strongly agree that when risk management is not effectively managed on 
construction projects, there is a high probability of construction delays. This is 
followed by 47% who agree with the statement. A representation of 4% is neutral 
to the statement. None of the respondents (0%) disagrees or strongly disagrees 
with the statement. The results are shown in Figure 21 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
3% 
7% 
11% 
46% 
33% 
CONSTRUCTION PROJECT TEAMS STILL STRUGGLE TO IDENTIFY 
OPPORTUNITIES FROM RISKS 
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Figure 21: Risk management and time relationship 
 
 Risks that are effectively managed from initial project stage have minimal impact 
on construction schedule. 
Construction project risks have to be managed from the initial project phase. The 
timing of risk management plays a major role in project success and 
performance. This statement objective is to gather information on the timing of 
risk management in construction projects to ensure project success and 
performance. The majority of respondents, representing 53%, agree that risks 
that are effectively managed from the initial project stage have a minimal impact 
on construction schedule. This is followed by 39% who strongly agree. A 
representation of 5% is neutral to the statement, while 2% disagree with the 
statement. Lastly, 1% strongly disagree with the statement. The results are 
shown in Figure 22 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
0% 0% 
4% 
47% 49% 
WHEN RISK MANAGEMENT IS NOT EFFECTIVELY MANAGED 
THERE IS HIGH PROBABILITY OF CONSTRUCTION DELAY. 
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Figure 22: Risks impact on construction schedule 
 
4.4.2 Cost/Budget 
 Identified construction project risks should not be covered under contingencies. 
Typical construction projects have reserves called contingencies. In most cases, 
10% of the construction project cost constitutes the contingencies. Risks with 
cost implications may be covered by contingencies or variation cost. The 
objective of this statement is to enquire if contingencies may effectively cover 
risks costs. The majority of respondents, representing 38% of the respondents, 
agree that identified construction cost should not be covered under 
contingencies. This is followed by 32% who strongly agree with the statement. A 
representation of 18% is neutral to the statement, while 4% disagree with the 
statement. Lastly, 8% strongly disagree with the statement. The results are 
shown in Figure 23 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 2% 
5% 
53% 
39% 
RISKS THAT ARE EFFECTIVELY MANAGED FROM INITIAL 
PROJECT STAGE HAVE MINIMAL IMPACT ON CONSTRUCTION 
SCHEDULE. 
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Figure 23: Covering construction project risk with contingencies 
 
 Construction risk identified earlier in the project cycle has a minimal impact on 
construction cost. 
The risk identification and cost management relationship is crucial to ensure 
project success and performance. Construction cost and risk management have 
to be effectively and efficiently managed to achieve the construction project 
objectives. The objective of this statement is to attain an overview of the 
relationship between risk identification and construction cost to ensure project 
success and performance. The majority of the respondents, representing 45%, 
agree that construction risks identified earlier in the project cycle have a minimal 
impact on construction cost. This is followed by 38% who strongly agree with the 
statement. A representation of 12% is neutral to the statement, while 4% 
disagree with the statement. Lastly, 1% strongly disagree with the statement. 
The results are shown in Figure 24 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
8% 
4% 
18% 
38% 
32% 
IDENTIFIED CONSTRUCTION PROJECT RISKS SHOULD NOT BE 
COVERED UNDER CONTINGENCIES 
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Figure 24: Risk identification and construction cost relationship 
 
4.4.3 Quality 
 Quality management plans should be aligned with risk management. 
Various quality management standards and policies are applied in construction 
projects. Quality management generally considers the standard of work done. 
Risks have threats towards achieving the required quality. To arrest the threats 
and ensure project success and performance, management of risk and quality 
ought to be aligned. The majority of respondents, representing 45%, agree that 
quality management plans should be aligned with risk management. This is 
followed by 38% who strongly agree with the statement. A representation of 12% 
is neutral to the statement, while 4% disagree with the statement. Lastly, 1% 
strongly disagree with the statement. The results are shown in Figure 25 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 
4% 
12% 
45% 
38% 
CONSTRUCTION RISK IDENTIFIED EARLIER IN PROJECT CYCLE 
HAVE MINIMAL IMPACT ON CONSTRUCTION COST 
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Figure 25: Quality and risk management alignment 
 
 In most cases, the quality management team disregards risk management. 
In construction projects, the quality management team generally ensures that 
customer/client requirements are fulfilled, thus ensuring project success. Not 
meeting customer/client requirements is referred to as project failure. There are 
various risks that tend to affect quality. Encompassing risk management in 
quality is therefore vital. The majority of respondents, representing 48%, agree 
that in most cases quality management teams disregard risk management. This 
is followed by 32% who strongly agree with the statement. A representation of 
12% is neutral to the statement, while 5% disagree with the statement. Lastly, 
3% strongly disagree with the statement. The results are shown in Figure 26 
below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 
4% 
12% 
45% 
38% 
QUALITY MANAGEMENT PLANS SHOULD BE ALIGNED WITH 
RISK MANAGEMENT 
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Figure 26: Quality and risk management application 
 
4.5  Construction Project Risk Management 
4.5.1 Risk identification  
 Risk identification is essential in the initial project life cycle and should be carried 
out throughout the project. 
The timing and the frequency of risk identification play a vital role towards project 
success and performance. Construction projects consist of four main life cycle 
phases, namely initiation, planning, execution and close off. This statement 
explores the significance of risk identification in all phases to ensure success 
and enhance performance. The majority of respondents, representing 54%, 
strongly agree that risk identification is essential in the initial project life cycle and 
should be carried out throughout the project. This is followed by 43% who agree 
with the statement. A representation of 2% is neutral to the statement, while 1% 
disagrees with the statement. Lastly, none of the respondents (0%) strongly 
disagrees with the statement. The results are shown in Figure 27 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
3% 
5% 
12% 
48% 
32% 
IN MOST CASES, QUALITY MANAGEMENT TEAM DISREGARDS 
RISK MANAGEMENT 
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Figure 27: Risk identification importance 
 
 Engineering risks are mainly caused by inefficiencies and engineering errors. 
The application of engineering solutions to certain problems is accompanied by 
risks. Construction projects consist of high levels of engineering throughout the 
project. All risks that arise from engineering methods and applications are 
referred to as engineering. The objective of this statement is to explore if the 
engineering risks that occur in construction industries are mainly caused by 
inefficiencies from engineering teams. Inefficiencies and errors may range from 
wrong designs to poor material specifications. The majority of respondents, 
representing 45%, strongly agree that engineering risks are mainly caused by 
inefficiencies and engineering errors. This is followed by 44% who agree with the 
statement. Representation of 3% is neutral to the statement, while 7% disagree 
with the statement. Lastly, 1% strongly disagrees with the statement. The results 
are shown in Figure 28 below: 
 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
0% 1% 2% 
43% 
54% 
RISK IDENTIFICATION IS ESSENTIAL IN THE INITIAL 
PROJECT LIFE CYCLE AND SHOULD BE CARRIED OUT 
THROUGHOUT THE PROJECT 
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Figure 28: Engineering risks source 
 
 Non-engineering risks, which are difficult to predict, are classified as 
uncertainties and have a potential threat towards project success. 
Non-engineering risk refers to risk that does not arise as a result of engineering 
inefficiencies and faults. They are uncertain in most cases. This statement 
objective is to explore how the construction industry perceives non-engineering 
risks and the classifications of such events. These risks have a high impact on 
construction success and performance within construction projects. The majority 
of the respondents, representing 54%, strongly agree that non-engineering risks, 
which are difficult to predict, are classified as uncertainties, and are a potential 
threat towards project success. This is followed by 36% who agree with the 
statement. A representation of 7% is neutral to the statement, while 3% disagree 
with the statement. None of the respondents (0%) strongly disagrees with the 
statement. The results are shown in Figure 29 below: 
 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 
7% 
3% 
44% 45% 
ENGINEERING RISKS ARE MAINLY CAUSED BY 
INEFFICIENCIES AND ENGINEERING ERRORS. 
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Figure 29: Impact of non-engineering risks 
 
 Construction projects with risk identification measures have a high probability of 
successful completion. 
Risk identification plays a vital role in risk management and therefore the 
effectiveness of risk identification directly affects risk management. Construction 
projects utilise various tools to implement risk identification effectively. The 
objective of this statement was to get an overview of the risk identification impact 
on the success of construction projects. The majority of respondents, 
representing 51%, strongly agree that construction projects with risk 
identification measures have a high probability to be completed successfully. 
This is followed by 44% who agree with the statement. A representation of 5% is 
neutral to the statement, while none of the respondents (0%) neither disagrees 
nor strongly disagrees with the statement. The results are shown in Figure 30 
below: 
 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
0% 
3% 
7% 
36% 
54% 
NON-ENGINEERING RISKS WHICH ARE DIFFICULT TO PREDICT 
ARE CLASSIFIED AS UNCERTAINTIES AND HAVE A POTENTIAL 
THREAT TOWARDS PROJECT SUCCESS. 
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Figure 30: Effect of construction project risk identification measures  
 
4.5.2 Risk assessment  
 Risk assessment ought to be done in all project life cycle phases to ensure 
project success. 
Similar to risk identification, risk assessment plays a vital role in risk 
management and ought to be managed effectively. Construction projects consist 
of life cycle phases consisting of various risks. The risk assessment basically 
examines the impact of identified risk on construction projects. Given the 
importance of this risk management element, this statement’s objective is to 
explore how frequently risk assessment is done in construction projects to 
ensure project success, thus enhancing project performance. The majority of 
respondents, representing 63%, strongly agree that risk assessment ought to be 
done in all project life cycle phases to ensure project success. This is followed by 
33% who agree with the statement. A representation of 4% is neutral to the 
statement. None of the respondents (0%) neither strongly disagrees nor 
disagrees with the statement. The results are shown in Figure 31 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
0% 0% 
5% 
44% 
51% 
CONSTRUCTION PROJECTS WITH RISK IDENTIFICATION 
MEASURES HAVE A HIGH PROBABILITY OF SUCCESSFUL 
COMPLETION  
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Figure 31: Risk assessment timing in project life cycle 
 
 Construction projects with the same scope must all be assessed separately as 
they may have different risks. 
Construction projects with the same scope refer to construction projects that are 
similar in terms of objectives. There are various external factors that may differ 
even though construction projects consist of the same scope. The main objective 
of this statement is to explore the perception of construction projects with similar 
scope with regard to risks. The perception will inform the general management of 
risk and therefore impact the project success and performance. The majority of 
respondents, representing 47%, strongly agree that construction projects with 
the same scope must all be assessed separately as they possess different risks. 
This is followed by 45% who agree with the statement. A representation of 4% is 
neutral to the statement, while 4% disagree with the statement. None of the 
respondents (0%) strongly disagrees with the statement. The results are shown 
in Figure 32 below: 
 
 
Strongly disagree Disagree Neutral Agree Strongly agree
0% 0% 4% 
33% 
63% 
RISK ASSESSMENT OUGHT TO BE DONE IN ALL PROJECT LIFE 
CYCLE PHASES TO ENSURE PROJECT SUCCESS 
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Figure 32: Construction projects grouping based on scope 
 
 
 The following risk assessment methods are helpful in the construction industry: 
SWOT analysis, decision tree, brainstorming and failure mode and fault analysis. 
Risk management utilises various methods to successfully manage project risks. 
Construction project risk management utilises various methods to also effectively 
manage risks. The objective of this statement is to explore if the risk 
management methods are helpful in construction projects in fulfilling project 
objectives. The majority of respondents, representing 60%, strongly agree that 
risk assessment methods are helpful in the construction industry. This is followed 
by 33% who agree with the statement. A representation of 3% is neutral to the 
statement, while 4% disagree with the statement. None of the respondents (0%) 
strongly disagrees with the statement. The results are shown in Figure 33 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
0% 
4% 4% 
45% 47% 
CONSTRUCTION PROJECTS WITH THE SAME SCOPE MUST 
ALL BE ASSESSED SEPARATELY AS THEY MAY POSSESS 
DIFFERENT RISKS. 
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Figure 33: Importance of risk assessment in construction 
 
4.5.3 Risk monitoring  
 Risk monitoring assists in construction project resource allocation. 
Risk monitoring oversees the behaviour of all identified and assessed risks. 
Risks may turn out to be opportunities and it is essential to effectively monitor 
the outcomes of all events. One of the main elements of construction project 
performance is resource allocation. Resources are allocated based on various 
factors and risk forms part of those factors. This statement explores the 
relationship between risk allocation and construction projects. The majority of 
respondents, representing 49%, strongly agree that risk monitoring assists in 
construction project resource allocation. This is followed by 45% who agree with 
the statement. A representation of 4% is neutral to the statement, while 2% 
disagree with the statement. None of the respondents (0%) strongly disagrees 
with the statement. The results are shown in Figure 34 below: 
 
 
Strongly
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Disagree Neutral Agree Strongly
agree
0% 
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33% 
60% 
THE FOLLOWING RISK ASSESSMENT METHODS ARE 
HELPFUL IN CONSTRUCTION INDUSTRY: SWOT ANALYSIS, 
DECISION TREE, BRAINSTORMING AND, FAILURE MODE AND 
FAULT ANALYSIS 
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Figure 34: Relationship between risk monitoring and resource allocation 
 
 Risk monitoring must be performed to check if the risk management policies and 
standards are followed. 
There are various standards and policies adopted by the construction industry to 
ensure that risk management is performed. Monitoring risk involves auditing the 
standards and policies adopted in a particular construction project. The 
statement seeks to find out if risk monitoring is essential in ensuring that policies 
and standards are adhered to and therefore help complete projects successfully. 
The majority of the respondents, representing 48%, strongly agree that risk 
monitoring must be performed to check if the risk management policies and 
standards are followed. This is followed by 45% who agree with the statement. A 
representation of 3% is neutral to the statement, while 3% disagree with the 
statement. Lastly, 1% strongly disagrees with the statement. The results are 
shown in Figure 35 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
0% 
2% 4% 
45% 
49% 
RISK MONITORING ASSISTS IN CONSTRUCTION PROJECT 
RESOURCE ALLOCATION. 
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Figure 35: Role of risk monitoring 
 
 When monitoring construction risks, other events may turn out to be 
opportunities instead of threats. 
As part of risk management phases, risk monitoring involves tracing the end 
risks of risk events. In some cases, events that were initially identified as risk 
may turn out to be opportunities. The main objective of this statement is to 
investigate if some construction risk events turn out to be opportunities and 
therefore positively affect project performance and project success. The majority 
of respondents, representing 53%, strongly agree that when monitoring 
construction risks, other events may turn out to be opportunities instead of 
threats. This is followed by 41% who agree with the statement. A representation 
of 5% is neutral to the statement. None of the respondents (0%) disagrees with 
the statement. Lastly, 1% strongly disagrees. The results are shown in Figure 36 
below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 3% 3% 
45% 
48% 
RISK MONITORING MUST BE PERFORMED TO CHECK IF THE 
RISK MANAGEMENT POLICIES AND STANDARDS ARE 
FOLLOWED. 
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Figure 36: Risk monitoring outcome 
 
4.5.4 Risk management plan 
 Risk management plans for construction projects are dynamic and require 
constant update throughout the project life cycle. 
Construction projects are vulnerable to various variations, such as scope 
changes. The variation calls for adjustments in the risk management plan. The 
objective of this statement is to explore updating frequency within the project life 
cycle to improve project performance and ensure project success. The majority 
of respondents, representing 59%, strongly agree that risk management plans 
for construction projects are dynamic and require constant update throughout the 
project life cycle. This is followed by 39% who agree with the statement. A 
representation of 1% is neutral to the statement. 1% disagrees with the 
statement. None of the respondents (0%) strongly disagrees with the statement. 
The results are shown in Figure 37 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
1% 0% 
5% 
41% 
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WHEN MONITORING CONSTRUCTION RISKS, OTHER 
EVENTS MAY TURN TO BE OPPORTUNITIES INSTEAD OF 
THREATS 
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Figure 37: Risk management plan update frequency 
 
 The result of the absence of a construction project risk management plan is 
severe and results in project failure. 
Construction projects vary in terms of complexity. A risk management plan is 
required regardless of the complexity of the project. This statement objective is 
to identify if the construction industry regards a risk management plan as a 
necessity for all construction projects. The majority of respondents, representing 
51% of the respondents, strongly agree that the result of the absence of a 
construction project risk management plan is severe and results in project 
failure. This is followed by 42% who agree with the statement. A representation 
of 5% is neutral to the statement, while 2% disagree with the statement. None of 
the respondents (0%) disagrees with the statement. The results are shown in 
Figure 38 below: 
Strongly
disagree
Disagree Neutral Agree Strongly
agree
0% 1% 1% 
39% 
59% 
RISK MANAGEMENT PLANS FOR CONSTRUCTION PROJECTS 
ARE DYNAMIC AND REQUIRE CONSTANT UPDATE THROUGHOUT 
THE PROJECT LIFE CYCLE 
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Figure 38: Results of risk management plan absence 
 
 The risk management plan is the primary basis for the reduction of project 
failure, ensuring profitability and enhancing stakeholder’s value. 
Construction project objectives include, among others, ensuring profit and 
fulfilling stakeholders’ requirements. The risk management plan is essential in 
achieving this objective and therefore project success. The objective of this 
statement is to explore if the construction industry perceives risk management as 
an essential tool to achieve the construction project’s objective. The majority of 
respondents, representing 57%, strongly agree that a risk management plan is 
the primary basis for the reduction of project failure, ensuring profitability and 
enhancing stakeholders’ value. This is followed by 38% who agree with the 
statement. A representation of 5% is neutral to the statement. None of the 
respondents (0%) neither disagrees nor strongly disagrees with the statement. 
The results are shown in Figure 39 below: 
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agree
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THE RESULT OF ABSENCE OF CONSTRUCTION PROJECT RISK 
MANAGEMENT PLAN IS VERY SEVERE AND RESULT IN PROJECT 
FAILURE 
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Figure 39: Risk management plan benefits 
 
4.6  Summary 
The questionnaire results were obtained mainly from respondents who played the 
role of contractor, consultant, client and subcontractor in their previous three 
construction projects. The majority of the respondents had more than five years’ 
experience in construction projects. The position of the respondents varied and all 
the listed positions had a contribution. The majority of the respondents were site 
engineers/agents. These are the professionals who are in construction projects full 
time and are exposed to risk events. The distribution of the results clearly shows that 
respondents on average mainly agreed or strongly agreed with the closed ended 
questions in the questionnaire.  
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disagree
Disagree Neutral Agree Strongly
agree
0% 0% 
5% 
38% 
57% 
THE RISK MANAGEMENT PLAN IS THE PRIMARY BASIS FOR THE 
REDUCTION OF PROJECT FAILURE, ENSURING PROFITABILITY 
AND ENHANCING STAKEHOLDER’S VALUE 
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5.  RESEARCH ANALYSIS AND DISCUSSION  
5.1  Introduction  
This chapter outlines a detailed discussion of the research results highlighted in 
Chapter 4. Furthermore, this chapter provides a rational explanation of the results in 
order to answer the research questions.  
5.1.1 General information 
Construction projects consist of four role players within a specific project, namely 
consultants, contractors, clients and subcontractors. These role players perform 
different tasks in the projects. In figure12 above the distribution of the responses 
from the respondents’ three previous construction projects. The response distribution 
is highly concentrated on the contractors and consultants with 33% and 31%, 
respectively.  
In a specific construction project, it must be noted that a higher budget is mainly 
distributed to the contractor. According to the risk and cost relationship, where there 
are more costs, it means that more tasks are to be carried out by that specific role 
player. Given the tasks and cost allocations, contractors play a major role in risk 
management and therefore project success. Consultants in a specific construction 
project have a budget distribution of approximately 10% to 20% of project value, 
depending on the construction project nature. Consultants generally consist of 
specialists and provide guidance and leadership in construction projects. 
Construction acts and policies related to risk have to be enforced by the consultants. 
Given that the consultants’ response distribution is the second highest, this highlights 
that the response was received from personnel who are professionally responsible 
for risk and fully understand the impact thereof. 
Clients and subcontractors also play a major role in construction risk management. 
Clients are the customers or customer’s agent, and therefore have to control risk that 
may derail the project from achieving the objectives. Subcontractors are generally 
employed to perform specific works, generally less than 30% of construction value. It 
is therefore noteworthy that role players that are directly involved in construction 
projects were well represented in accordance with their contribution towards risk in 
construction projects. 
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The majority of the respondents have construction project experience of more than 
five years as shown in Figure 13. The distribution of years highlights that the majority 
of respondents have extensive knowledge of construction project risk. Furthermore, 
it can be deducted that only 22% of the respondents had construction experience of 
one to four years. Results obtained were dominantly from the site agents/engineers, 
who are the professionals responsible for the day-to-day construction activities. This 
is followed by project managers and construction supervisors. It must be noted that 
personnel in these positions have a significant role in construction project risks for a 
specific project. Risk managers are generally not employed on a full-time basis in 
construction projects. It must be noted, however, that they also contributed 14% 
towards the results and these further strengthen the accuracy of this research study. 
5.2  Construction Project Risks Overview 
5.2.1 Construction project risk  
Every construction project consists of risk to a certain extent. The attitude and 
awareness of risk events by the construction professionals play a major role towards 
project success and performance. The attitude and awareness of risk events will 
determine how professionals deal with this risk and therefore determine project 
performance and success. The fact that 85% of the respondents strongly agree that 
every construction project consists of certain risks and that, if not well managed, may 
negatively affect the construction project success highlights that construction 
professionals acknowledge risk and its impact.  
According to Mishra (2016), complex industries, such as construction, are sensitive 
to disruptions caused by risk, and could result in project failure if risk management is 
neglected. It was observed in Figure 16 that the majority of respondents, namely 
46% of the respondents, agree that the construction industry generally neglects 
risks. In addition, 35% strongly agree with the statement. This highlights the status of 
risk management in construction projects. This is supported by the study by Mishra 
(2016), which shows that the construction industry has a bad record of risk 
management. Neglecting construction risks results, among others, in poor project 
performance and project failure. It must also be noted that according to the KPMG 
global study, the success rate of construction projects is very low.  
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5.2.2 Construction risks and uncertainty 
It is essential that construction professionals understand both risk and uncertainty of 
events, as this will also determine how the two are managed. The fact that 48% of 
respondents agree that the construction project team generally does not understand 
the difference between risk and uncertainty has a negative impact on project 
success and performance. It has already been noted in Figure 16 that the 
construction project team generally neglects risks. Given that the construction project 
team generally does not understand the difference between risk and uncertainty, the 
approach to uncertainty of events is most likely the same.  
The management of risk and uncertainty informs construction decisions, such as 
resource allocation and scheduling. Lack of understanding of these two factors lead 
to inefficiency in terms of resource allocation and scheduling and therefore 
negatively affects project performance. From Figure 18, the majority of respondents 
(51%) agree that construction project risks and uncertainties have to be managed 
differently. According to Nieto-Morote and Ruz-Vila (2016), uncertainty and risk are 
the destructors of achieving project success. Given the fact that more than half of the 
respondents agree that risk and uncertainty must be managed differently, this 
highlights the awareness of the construction industry of the impact of risk and 
uncertainty.  
5.2.3 Construction risk and opportunity 
Events that are labelled as risk may, however, positively impact the construction 
project, and therefore improve project performance and enhance project success. 
Risk events that negatively affect construction projects are labelled as threats, while 
events that positively impact the construction project are opportunities. The results 
highlight that 46% of the respondents strongly agree that opportunities from risk 
events are ineffectively managed in the construction industry. There are various 
disadvantages associated with ineffectively managing opportunities from events. 
Opportunities may be realised in various forms, such as saving time and costs. The 
opportunities in some instances may cancel out the threats from events and/or 
recover lost cost and time, among others. Opportunities not realised are a loss in the 
specific construction project. 
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The separation of a risk event into threats or opportunities is not always an easy 
task. Separation of events from risk to opportunities has a direct relationship with 
project success and performance. The management of these events therefore will be 
informed by their projected outcome. Data from the study indicate that 46% of 
respondents agree that construction project teams still struggle to identify 
opportunities from risks. It must be noted that this risk management inefficiency has 
a negative impact on construction project success and performance. It is evident that 
opportunities in construction projects are neglected, and this further results in poor 
performance by construction projects, as reported in the KPMG 2011 Global 
Construction Report. 
5.3 Construction Project Performance Indicators 
5.3.1 Time 
Construction project teams still struggle to complete projects within the estimated 
time. There are a high number of variations in terms of time in construction projects. 
One of the main consequences of risk management is construction delays. 
According to the KPMG Global Report (2015), only 25% of the projects are 
completed within the stipulated timeframe. The fact that the majority of respondents 
(49%) strongly agree that when risk management is not effectively managed there is 
high probability of construction delay, highlights the importance of the time and risk 
relationship. It must be noted that according to Figure 16, construction project teams 
still neglect risks. Time delays are mostly accompanied by cost implications in 
construction projects. 
Construction projects consist of mainly four phases, namely initiation, planning, 
execution and close off. Risk events exist from the initial project stage of the project. 
It must be noted that risks may manifest at a later stage of the construction project, 
while they, in fact, had already existed from the initial stage of the project. 
Management of risk is therefore crucial from the initial stage of the project. More than 
half of the respondents (53%) agree that risks that are effectively managed from the 
initial project stage have a minimal impact on the construction schedule. This 
indicates that risk events that are planned from the initial stage of the project can be 
less severe if well managed from the initial project stages. The planning of risk 
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identified from the initial project stage can also be quantified when estimating the 
project schedule and can therefore result in a more accurate and precise schedule. 
5.3.2 Cost/budget 
Most countries, especially developing countries, utilise construction as their main 
economic growth enabler. The return on investment from this construction project 
directly impacts the GDP of these countries. As shown in Table 1 above, most 
countries have embarked on various construction projects to improve their 
economies and standard of life for residents. Construction project cost management 
in relation to risk is essential, since risk has a direct relationship with cost. In most 
construction projects, unforeseen events are dealt with in the form of contingency 
reserves. Based on the nature of the project, contingency reserves may range from 
10% to 20%. It must be noted that the consequences of risk events may be above or 
below the contingency reserve, and therefore contingencies may not replace risk 
management cost implications. The majority of respondents (38%) believe that 
identified construction project risks should not be covered under contingencies. A 
slight gap exists between respondents who strongly agree, representing 32%. This 
gives the impression that construction professionals acknowledge that contingencies 
may not be utilised as replacement for risk management.  
Similarly to time, construction risk events identified in the initial project stage give 
guidance towards construction project cost estimates. Initial construction estimates 
must take into consideration all the factors that have an impact on construction 
project success and performance. Poor management of construction projects is 
shown in the form of variation orders and scope creep. Construction projects with 
unjustified budgets overlapping with variation orders are considered as failed 
projects. The majority of respondents (45%) agree that construction risk identified 
earlier in the project cycle has minimal impact on construction cost. If the risk 
management is effectively managed, the cost overruns are most likely to be 
arrested, and the project therefore achieves success and adequate performance. 
5.3.3 Quality 
One of the construction project performance indicators is the standard of work 
represented in the form of quality. To meet the customer/client’s needs and 
expectations, a certain degree of quality will be required. Quality outcome is usually 
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outlined at the initial stage of the construction project. Similar to time and cost, 
quality has a direct relationship with the risk management of a specific project. 
Quality is vulnerable to risk events and requires effective risk management. The 
majority of respondents (45%) agree that quality management plans should be 
aligned with risk management. Risk management has to take into account the quality 
management plan to ensure effective management and ensure project success.  
In the construction industry, quality is managed by quality assurors who are not 
capacitated to perform risk management and therefore only concentrate on quality. It 
must be noted that based on the risk and quality relationship, most quality 
deficiencies may be evolving from risk events and therefore risk management must 
be taken into account. The majority of respondents agree (48%) that in most cases 
quality management teams disregard risk management. Disregarding of risk events 
in quality management poses a negative impact on the project. It must be noted that 
a relationship exists between cost, time and quality. These factors are all vulnerable 
to risks. If any one of these factors is negatively affected by risk events, it affects the 
other two and therefore results in poor project performance and project failure. 
5.4 Construction Project Risk Management 
5.4.1 Risk identification  
Risk identification enables project teams to identify and record all potential risks in 
the initial project stage. According to Perrenoud (2014), risks identified in the initial 
project stage are less severe towards project success and performance. To assist in 
the recording and capturing of these risk events, risk identification is essential. The 
study results revealed that more than half of the respondents (54%) strongly agree 
that risk identification is essential in the initial project life cycle and should be carried 
out throughout the project. Given that there was a strong agreement to this 
statement, it is evident that risk identification is essential towards project success 
and performance. It must be noted that if risk identification does not commence from 
the initial stage of the project, it might not be as effective as anticipated.  
One of the elements of risk identification is tracking the source of risks. Industries, 
such as construction, involve advanced levels of engineering. Apart from the 
engineering aspects, there are also non-engineering aspects that play a role and 
form part of risk. The distinction between engineering and non-engineering risk 
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sources is crucial in risk identification, as it informs the next risk management 
phases, such as assessment and monitoring. According to the results obtained, 45% 
of the respondents strongly agree that engineering risks are mainly caused by 
inefficiencies and engineering errors. It must be noted that a further 44% of 
respondents agree with the statement. Given the results, it is evident that to ensure 
construction project success and improvement of performance, attention must be 
given to engineering errors and inefficiencies. Among others, engineering errors and 
inefficiencies are wrong designs, poor material selections and poor resource 
allocations. It must be noted that this also affects construction project indicators, 
namely time, cost and quality. Risk identification ought to detect and record these 
risks to ensure project success and enhance project performance. 
One of the factors that have a severe impact on the construction projects is non- 
engineering factors. These factors may range from political interference to 
environmental factors. Risk identification processes ought to capture and record 
these risks. It must be noted that non-engineering risks are difficult to identify as they 
have a degree of uncertainty. Results obtained reveal that the majority of 
respondents (54%) strongly agree that non-engineering risks, which are difficult to 
predict, can be classified as uncertainties, and pose a potential threat towards 
project success and performance. Results obtained from Figure 17 highlight that 
construction industry teams still do not understand the difference between risk and 
uncertainty. This may further reveal that non-engineering risks may not be effectively 
managed as they possess some degree of uncertainty. According to Clark (2016), 
uncertainty may result in opportunity. If the uncertainties from non-engineering 
factors are not effectively managed, the opportunities that may result may not be 
capitalised on effectively. 
Some construction projects commence from the initial to final stage without any 
proper risk identification process. There is no construction project that does not 
possess any amount of risk and uncertainty. This, therefore, implies that each 
construction project ought to have risk identification processes to ensure effective 
management of these risks and uncertainty events. According to the results 
obtained, the majority of respondents (51%) agree that construction projects with risk 
identification measures have a high probability of successful completion. This implies 
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that construction projects ought to have risk identification processes to ensure 
project success and enhance project performance. 
5.4.2 Risk assessment 
Prior to identifying risk events, risk assessment examines the extent of the risk 
impact on the project objectives. Similarly to risk identification, risk assessment 
measures have to be put in place from the initial project stage. According to the 
results obtained, the majority of respondents (46%) strongly agree that risk 
assessment ought to be done in all project life cycle phases to ensure project 
success. This gives an overview of the construction industry perspective towards risk 
assessment. It must be noted that risk identification and assessment are all part of 
risk management and must all be carried out to ensure project success. In addition, it 
must be noted that decisions that affect the project throughout the construction 
phases and close off are taken in the initial stages. Estimates and scheduling are 
also estimated in the initial project stage and therefore ought to be comprehensive 
by taking into account risk management. 
The construction project scope of work does not define the risk associated with the 
project and therefore risk assessment ought to be done for every project. The 
outcome of risk events has the tendency of being different per project. It must be 
noted that construction projects performed in different areas/spots have different 
risks. Risk assessment can therefore not be copied from one project to another. The 
results obtained from this research reveal that the majority of respondents (47%) 
strongly agree that construction projects with the same scope must all be assessed 
separately as they may possess different risks. It must be noted that a further 45% of 
the respondents agree with the statement. The strong support for this statement 
reveals the importance of risk assessment towards project success and 
performance. 
There are various tools that may be utilised to perform risk assessment. The 
construction industry, depending on the project team, utilises various risk 
assessment tools. According to Mustaro and Rossi (2013), risk assessment tools, 
such as decision trees and brainstorming, are vital towards project success and 
performance. According to the results obtained, the majority of respondents (47%) 
strongly agree that the following risk assessment methods are helpful in the 
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construction industry: SWOT analysis, decision tree, brainstorming and fault 
analysis.  
5.4.3 Risk monitoring  
Risks are anticipated to manifest in a certain manner. Risk monitoring is essential in 
observing how risk and uncertainty turn out. In construction projects, resource 
allocation is vital in ensuring that the project is completed within the estimated time, 
cost and quality. When monitoring risk, the outcome of the events plays a major role 
in resource allocation decisions. Results obtained reveal that the majority of 
respondents (49%) strongly agree that risk monitoring assists in construction project 
resource allocation. This further elaborates the importance of risk management 
towards project performance and success. Resources are generally concentrated 
where there is a certain risk and uncertainty; alternatively, resources may be less 
concentrated on events that result in opportunities. 
Construction projects ought to be guided by policies and standards that take risk into 
account. The auditing of these policies and standards may be covered under risk 
monitoring. Different construction organisations utilise various policies and standards 
in order to enhance project performance and ensure project success. Various 
international bodies have developed standards and policies to assist in this regard. 
Monitoring of risk thereof ought to be based on the standards and policies adopted. 
According to the results obtained, the majority of respondents (48%) strongly agree 
that risk monitoring must be performed to check if the risk management policies and 
standards are followed. It must be noted that this is not a primary or only function of 
risk monitoring in a construction project.  
Risk events may turn out to be either a threat or an opportunity. According to Taroun 
(2014,) risk may not be cancelled, instead, risk has to be minimised, transferred, 
shared or avoided. This therefore means that risk outcome ought to manifest within 
the project life cycle. It is important to note that risk cannot be completely cancelled 
or eliminated. Risk monitoring is essential in examining the final outcome and 
behaviour of risk events within the project life cycle. According to the results 
obtained, the majority of respondents (53%) strongly agree that when monitoring 
construction risks, other events may turn out to be opportunities instead of threats. It 
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is then evident that if risk management is not effectively executed, the construction 
project team will lose on the opportunities.  
5.4.4 Risk management plan 
The risk management plan forms a pathway towards dealing with risk. Each and 
every construction project ought to have a plan to deal with risk. The planning helps 
in dealing with complex risk outcomes, such as residual risk that may arise. The risk 
management plan ought to give guidance towards dates of assessment and 
reporting procedures. In practice, construction projects tend to deviate from the initial 
scope in the form of scope creeps. The risk management plan ought to take into 
account such deviation when scheduling risk management phases. According to the 
results obtained, the majority of respondents (59%) strongly agree that risk 
management plans for construction projects are dynamic and require constant 
update throughout the project life cycle. Among others, this high level of support for 
the statement reflects the importance of a risk management plan in the project life 
cycle.  
Some construction projects continue without a risk management plan. It must be 
noted that even though the risk management elements, such as risk assessment, 
may be covered, whereas in the absence of a risk management plan, they may not 
be effective. When a construction project is not completed within the estimated time, 
cost and quality, the project may be categorised as a failed project. Furthermore, not 
utilising the opportunities from risk poses a negative impact on project performance. 
According to the results obtained, the majority of respondents (51%) strongly agree 
that the result of the absence of a construction project risk management plan is 
severe and results in project failure. It is then evident that for any construction project 
to be successful, a risk management plan is essential. It must be noted that every 
construction project consists of risk. Regardless of the magnitude of the project, a 
risk management plan is essential. 
Each construction project consists of a client/customer. In addition, there are other 
interested parties in the form of stakeholders within the construction project. 
Clients/customers and the stakeholders have certain expectations from a particular 
construction project. Apart from completing the project within the specified time, 
budget estimate and with the required quality, client/customer’s objectives ought to 
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be fulfilled. Furthermore, consultants and contractors have an interest in making 
profit from the project. To safeguard all the requirements and expectations from the 
construction project, planning of destructive events is required. A risk management 
plan is the tool to safeguard the interests and expectations. According to the results 
obtained, the majority of respondents (57%) strongly agree that the risk management 
plan is the primary basis for the reduction of project failure, ensuring profitability and 
enhancing stakeholder’s value. The risk management plan ought to be effective to 
achieve all the construction stakeholders’ objectives.  
5.5 Response to research objectives and questions  
Research question 1: What is the relationship between construction project success 
and risk management? 
Research question 2: How does risk management affect construction project 
performance? 
Construction industry is still lacking behind in risk management when compared to 
other industries. Consequently construction projects are experiencing high failure 
rate. Given the high investment in construction industry by various countries poor 
success rate results in poor economic growth. Some of the measures of project 
success are completion of the project within specified time, allocated budget and 
desired quality. This research discovered that construction projects performance 
indicators (time, cost and quality) are vulnerable to risk events, and therefore 
construction projects performance indicators (time, cost and quality) have direct 
relationship with risk events. It was however discovered that construction project 
teams still neglect risk events. Consequently construction project teams are still 
struggling to capitalise on opportunities from risk events. This attribute to poor risk 
management in the construction industry. The research has realised that 
construction projects with ineffective risk management have a higher probability of 
failure. A direct relationship between risk management and construction projects was 
observed, and therefore an ineffective risk management results in project failures 
and poor performance. 
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It was discovered that most of the factors that negatively affect project success and 
performance arise from risk events. It was however noted that construction project 
teams acknowledge the importance of risk factors such as: Risk identification, 
assessment and monitoring. The in depth understanding and implementation thereof 
is still lacking. In addition it was discovered that opportunities and uncertainties from 
risk events are crucial yet ignored in the construction industry. The poor 
implementation of risk management results in poor project performance in 
construction projects. This research discovered that risk management have a direct 
influence towards project success and performance.   
5.6 Summary 
Results obtained from this research study were mainly received from industry 
experts with predominantly more than five years’ experience in construction projects. 
All the role players in construction projects, namely contractors, consultants, clients 
and subcontractors, were represented in the research. The research therefore 
consisted of all the construction project players. Professionals who have authority to 
take risk management decisions on construction projects were the contributors.  
Risk management (identification, assessment and monitoring) plays a major role in 
enhancing project performance and ensuring project success. However, the 
construction project industry still does not understand some of the main elements of 
risk management. Opportunities from risk events are still not well managed in 
construction projects. In addition, uncertainties are also not well managed in 
construction projects based on the results obtained. Construction industry 
professionals predominantly acknowledge the importance of risk events and 
therefore risk management. Construction project performance indicators are mainly 
affected by risk events and this negatively affects project success and performance.  
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CHAPTER 6: CONCLUSION AND RECOMMENDATION  
Construction projects are globally implemented, for among other reasons, to 
stimulate economic growth and improve the standard of living for citizens. A great 
percentage of construction projects, however, are still underperforming and have a 
poor success rate. One of the integral parts in project management is risk 
management. Construction projects are still lacking behind in risk management when 
compared to other industries. Risk management therefore appears to be one of the 
main elements in construction projects that affect project performance and success. 
Globally, various countries are embarking on various construction projects, in 
particular, the developing countries. Given the construction project performance and 
success rates, these projects have a high possibility of failing or underperforming. 
The amount of projects being implemented globally calls for an effective risk 
management system to assist in ensuring project success and enhancing project 
performance. 
This research determined the relationship between construction project success and 
risk management. Furthermore, the research examined how risk management 
affects construction project performance. To fulfil the research objectives, a literature 
review was conducted, focusing on risk management and construction projects. In 
addition, questionnaires were distributed to construction industry experts to 
accomplish the research objective. 
A total of 100 responses were received from questionnaires. The response was 
predominantly from contractors, consultants and clients. The positions of the 
dominant participants were site engineers/agents, project managers and 
construction supervisors. Sixty per cent (60%) of the results received were from 
respondents with more than five years’ experience in construction projects.  
A distribution of 85% of the respondents strongly agreed that every construction 
project consists of certain risks and requires risk management to be successfully 
implemented. This indicates that construction project professionals acknowledge that 
for a construction project to be successful, an effective risk management plan is 
required. It was observed, however, that construction project teams are still lacking 
behind in terms of risk management.  
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The performance and success of construction projects may be measured based on 
the time, quality and budget outcomes. It was noted in this research that construction 
projects are still struggling to complete projects within stipulated time, with desired 
quality and within budget. This research has identified that construction project 
time/schedule, quality and budget/cost are all vulnerable to risk events. It was further 
realised that construction project teams neglect risk events. It is therefore evident 
that construction projects will continuously experience poor performance and failures 
if risk management is not effectively performed. The risk management and key 
construction project performance indicators have a direct relationship. If risk 
management within a construction project is not effectively performed, the projects 
have a high probability of poor performance and failure. 
This research has identified that construction project teams still do not capitalise on 
risk events that turn out to be opportunities. Opportunities from these events play a 
major role towards the improvement of project performance and success. 
Furthermore, construction teams do not understand uncertainties. Given that the 
construction teams do not understand these critical factors within risk management, 
it can be clearly concluded that risk is not effectively managed in construction 
projects. The poor record of construction project performance and success can be 
attributed to this ineffectiveness of risk management.  
It was observed from this research study that construction project professionals 
acknowledge the importance of the following risk factors: risk identification, 
assessment and monitoring. Furthermore, the risk management plan is crucial 
towards construction project success and performance. It is noted, however, that the 
implementation and full understanding of these factors are lacking behind in 
construction projects. This explains the poor performance and high project failures in 
construction projects. It is therefore evident that risk management is essential in 
enhancing construction project success and performance. Continuing to neglect 
construction project risk will result in further failures and poor performance. 
It is evident that risk management is essential in ensuring construction project 
success and performance. The knowledge and the application of risk management 
are still lacking behind in construction projects. It is therefore recommended that 
future studies concentrate on measures that can fast track the implementation and 
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training in risk management to construction project teams. Given the amount of 
construction projects being undertaken by various countries, it is vital to ensure that 
risk management is effective in all construction projects.  
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APPENDIX  
Questionnaire 
 
Questionnaire 
______________________ 
THE IMPACT OF RISK MANAGEMENT IN 
CONSTRUCTION PROJECTS 
Researcher: V Shirinda 
Supervisor: Dr H Nel 
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RESEARCH QUESTIONNNAIRE COVER LETTER 
Dear Respondent 
I am a master’s student in the School of Engineering Management at the University 
of Johannesburg. In partial fulfilment of the requirements of this degree programme, I 
am conducting a research on the Impact of risk management in construction 
projects. The intended outcome of this research is to contribute and expand the 
understanding of the relationship between risk management and construction 
projects, and subsequently increase the success rate of construction projects.  
The attached questionnaire presents risk management philosophies in the 
construction industry derived from literature. I humbly request you to complete the 
questionnaire based on your experience in handling construction projects. Additional 
comments may be added on the last page of the questionnaire. You are not obliged 
to mention your name or the name of your organisation. All the responses will remain 
confidential and are solely for the purposes of this research study. 
Should you require additional information, you may contact me for further clarity. 
Your response will help improve the state of construction industry and ensure a high 
success rate within the construction industry. In an event where you are interested in 
knowing the findings of this research, please contact me and I will share the overall 
research findings. 
Thank you in advance for your contribution towards this research study. 
 
Yours faithfully, 
Mr V Shirinda 
Cell: 083 521 6004 
Email: Vukosi65@gmail.com 
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SECTION 1: GENERAL INFORMATION 
Mark appropriate box with X 
1.1  Which role did you play in your previous 3 construction projects?  
 
Consultant 
 
Contractor     
 
Subcontractor 
       Client 
 
1.2  How many years of experience do you have in the construction 
industry? 
 
1-2 years        
3-4 years  
4-5 years 
> 5 years 
 
1.3  What is your position in your company? 
 
Project Manager 
Site Engineer/Agent 
Construction supervisor 
Construction manager 
Risk manager    
 
Other specify            …………………………….. 
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Please follow the scale below: 
1 – Strongly disagree 
2 – Disagree 
3 – Neutral 
4 – Agree 
5 – Strongly agree 
 
 
 
SECTION 2: CONSTRUCTION PROJECT RISKS 
Construction Project Risk  
1 
 
2 
 
3 
 
4 
 
5 
1. Every construction project consists of certain risks 
and, if not managed, may negatively affect the 
project success. 
     
2. Construction industry generally neglects project 
risks. 
     
Construction Risk and Uncertainty  
1 
 
2 
 
3 
 
4 
 
5 
3. Construction project team generally does not 
understand the difference between risk and 
uncertainty. 
     
4. Construction project risks and uncertainties have to 
be managed differently. 
     
Construction Risk and Opportunities  
1 
 
2 
 
3 
 
4 
 
5 
5. Opportunities from risk events are ineffectively 
managed in the construction industry. 
     
6. Construction project teams still struggle to identify 
opportunities from risks. 
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SECTION 3: CONSTRUCTION PROJECT PERFORMANCE INDICATORS 
 
Time 
 
1 
 
2 
 
3 
 
4 
 
5 
7. When risk management is not effectively managed, 
there is higher probability of construction delay. 
 
     
8. Risks that are effectively managed from the initial 
project stage have minimal impact on construction 
schedule. 
     
 
Cost/Budget 
 
1 
 
2 
 
3 
 
4 
 
5 
9.  Identified construction project risks should not be 
covered under contingencies. 
     
10. Construction risk identified earlier in the project 
cycle has minimal impact on construction cost. 
     
 
Quality 
 
1 
 
2 
 
3 
 
4 
 
5 
11. Quality management plans should be aligned with 
risk management. 
     
12. In most cases, the quality management team 
disregards risk management. 
     
 
SECTION 4: CONSTRUCTION PROJECT RISK MANAGEMENT 
 
Risk Identification 
 
1 
 
2 
 
3 
 
4 
 
5 
13. Risk identification is essential in the initial project life 
cycle and should be carried out throughout the 
project. 
     
14. Engineering risks are mainly caused by 
inefficiencies and engineering errors. 
     
15. Non-engineering risks, which are difficult to predict, 
are classified as uncertainties and have a potential 
     
95 
 
threat towards project success. 
16. Construction projects with risk identification 
measures have a high probability of successful 
completion. 
     
 
Risk Assessment  
 
1 
 
2 
 
3 
 
4 
 
5 
17. Risk assessment ought to be done in all project life 
cycle phases to ensure project success. 
     
18. Construction projects with the same scope must all 
be assessed separately as they may possess 
different risks. 
     
19.  The following risk assessment methods are helpful 
in construction industry: 
SWOT analysis, decision tree, brainstorming and 
failure mode and fault analysis.  
     
 
Risk Monitoring  
 
1 
 
2 
 
3 
 
4 
 
5 
20. Risk monitoring assists in construction project 
resource allocation. 
     
21. Risk monitoring must be performed to check if the 
risk management policies and standards are 
followed. 
     
22. When monitoring construction risks, other events 
may turn out to be opportunities instead of threats. 
     
 
Risk Management Plan 
 
1 
 
2 
 
3 
 
4 
 
5 
23. Risk management plans for construction projects 
are dynamic and require constant update 
throughout the project life cycle. 
     
24. The result of the absence of construction project 
risk management plan is very severe and results in 
project failure. 
 
     
96 
 
25. The risk management plan is the primary basis for 
the reduction of project failure, ensuring profitability 
and enhancing stakeholder’s value. 
     
 
ADDITIONAL INFORMATION: 
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
  
